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THE ROLE OF SURGERY IN THE MANAGEMENT OF 
DUODENAL ULCER* 


Joun J. WesteRMANN, JR., M.D. 
New York, N. Y. 

A SURGICAL procedure, for any given pathologic condition, must fulfill the 
following requirements if it is to be successful: Satisfactory immediate recov- 
ery; brief and uncomplicated convalescence; early return to usefulness; and 
permanency of cure.! 

I have made a study of 64 consecutive cases of chronic duodenal ulcer 
treated by posterior gastro-enterostomy, to determine to what degree this 
procedure has fulfilled these requirements. 

I appreciate fully that the majority of surgeons, at the present time, are 
opposed to posterior gastro-enterostomy in the treatment of chronic duodenal 
ulcer. This opposition is based almost entirely upon the fact that this proce- 
dure is followed so frequently by jejunal ulcer. However, in a review of 
many of the reports in favor of gastric resection, one finds no distinction 
made between partial gastric resection and subtotal gastric resection. That 
partial resection is frequently followed by jejunal ulcer is well recognized ;* 
and subtotal resection is not immune to this complication. 

Subtotal gastrectomy, specifically, the removal of all but the fundus of 
the stomach, with fundojejunal anastomosis, is a satisfactory operation and 
fulfills our last requirement. It does not demand the minute detail of a per- 
fect gastro-enterostomy to assure satisfactory function. Immediate mortality 
and postoperative complications will, of necessity, never be eliminated. In 
these reports there has been a striking improvement in mortality, but these 
have come from the large surgical clinics, where the appointments from anes- 
thesia to the utmost in postoperative care are immediately available as routine 
measures. 

However, I cannot agree that it is justifiable, in surgical teaching, to 
recommend subtotal gastrectomy as the only surgical procedure for the cure 
of chronic duodenal ulcer. It will follow that, in the hands of those of lesser 
experience, less stomach will be resected. Mortality and immediate com- 
plications will be high. Partial and low resections do not insure permanency 
of cure. 

Marshall and Kiefer’ state that unless anacidity or hypo-acidity is pro- 
duced by high resection it is difficult to see any clinical advantage of this 
operation over gastro-enterostomy. 

Haberer’s* enviable series of 100 consecutive gastric resections without 
any mortality were according to the Billroth I method. In my own experi- 

* Read before the New York Surgical Society, April 12, 1939. Submitted for publi- 
cation March 17, 19309. 
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ence, this procedure has not exhibited permanency of cure in the treatment 
of duodenal or gastric lesions. 

Lahey and Marshall? state that the Billroth I operation is the safest of 
all types of gastric resection. They prefer Hofmeister’s method for radical 
resection. Their mortality in 130 cases is 18 per cent; the incidence of 
jejunal ulcer, 7 per cent. 

Lewisohn® reported a record breaking incidence of jejunal ulcer and now 
says: “If gastric resection is to replace gastro-enterostomy in the surgical 
treatment of duodenal ulcer it must answer two requirements. Mortality 
must not be higher and incidence of recurrent ulcer must be much lower.” 
| presume that he refers to jejunal ulcer. He also states that pylorectomies 
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or partial antrumectomies should not be called gastric resections and that 
these operations are attended by as high mortalities as gastric resection, and 
will be followed by high incidence of jejunal ulcer. 

Cutler® is far less radical in his statements regarding resection, and the 
future will tell whether his end-results will justify his changing regimen. 

And thus we find that a review of statistics shows a general agreement 
that subtotal resection involves a serious risk and is followed, occasionally, 
by jejunal ulcer. It is worthy of note that many of the present advocates 
of gastric resection have reported unduly high mortalities, complications, and 
jejunal ulcers following posterior gastro-enterostomy. 

I would limit the application of posterior gastro-enterostomy to chronic 
ulcer of the duodenum without hemorrhage, in which satisfactory nonopera- 
tive treatment has failed. It has no value in the bleeding type of ulcer. I 
am also opposed to the “resection for occlusion” procedure for bleeding ulcer. 
In my own experience, it has been satisfactory in the prevention of further 
hemorrhage, but has been followed by a high incidence of jejunal ulcer. 
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Here, subtotal resection offers the only chance for a permanent cure. I be- 
lieve that posterior gastro-enterostomy has no place in the treatment of 
gastric lesions, and that anterior gastro-enterostomy should never be em- 
ployed in any case. 

Posterior gastro-enterostomy is not a haphazard fistula between some part 
of the posterior gastric wall and the jejunum, but a definite, well-planned and 
carefully placed opening between a certain limited area of the stomach wall 
and a corresponding segment of jejunum. The stoma must be of sufficient 
size. 

I wish to illustrate a few of the more important steps in the procedure, 
as I have employed it, and give my reasons for so doing. ‘There is nothing 
original in these features and I recall them to you simply to emphasize them. 

(1) The stomach site falls along a line from lesser to greater curvature, 
obliquely downward from left to right. 

(2) The lower angle of the stoma falls above a line bisecting the body of 
the stomach. 

(3) Serosa of jejunum is buttressed to serosa of stomach for one inch 
above the upper angle of the stoma. 

(4) The opening in lesser sac is affixed to stomach wall about the stoma. 

(5) Jejunal site is arbitrarily taken to allow jejunum to fall naturally 
without angulation when stomach is replaced. 

(6) The size of the opening will vary with the size of the stomach, but 
should not be less than one and one-half inches in diameter. 

I use no clamps and no nonabsorbable sutures. I tie all bleeding points 
both in stomach and jejunal walls. I use two sutures—one continuous for 
serosa, and one of a self-inverting type for mucosa. 

The dictum that the stoma should lie near the pylorus is not based upon 
sound physiologic reasoning, in my opinion. In the majority of descriptions, 
[Cannon and Blake,* and others,| where the stoma site ig emphasized, this has 
been the situation of choice. It has been assumed that gravity assisted in 
the emptying of the stomach and that a low point was necessary for drainage. 
That this is erroneous is evident, if one considers the stomach of the quad- 
ruped. It has also been suggested that a stoma too far to the left predisposes 
to jejunal ulcer. As far as I can learn this is entirely an empiric idea. 

It has been shown® that contact alone does not produce a flow of gastric 
juice, but that there must be an accompanying stretching of the stomach wall, 
1.e., a contact plus distention stimulus. 

It is reasonable to assume that this stimulus occurs synchronously with, 
and is identical with that which stimulates peristalsis. The peristaltic waves 
take origin at the midportion of the body of the stomach. That portion above 
this point of origin, namely, the proximal one-half the body and the fundus, 
is free from peristaltic waves, but is the seat of a tonic contraction which 
steadily continues as gastric digestion proceeds.'? Thus, a high stoma will 
at once relieve this pressure and reduce the quality of the stimuli to produce 
the flow of gastric juice and peristaltic waves. It will also allow the passage 


340 


Volume 111 DUODENAL ULCER 


Number 3 

of food to the jejunum before it has become mixed with any appreciable 
amount of gastric juice. By this means we approximate a stomach at rest 
of the greatest significance in the healing and prevention of ulcer formation. 
As I will show later, there has been no difference in the results in cases 
where the ulcer was excised and where it was not. 

l‘urthermore, we have retained normal physiologic stimulation of the duo- 
denal mucosa (abandoned in resection) which, in the light of proven experi- 
ment,!! is so necessary to the maintenance of proper pancreatic and jejunal 
digestion. Cowgill’? states that it is reasonable to believe that the two types 
of gland control, nervous and hormonal, operate together to secure a balanced 
control which is capable of some normal degree of variation to meet special 
situations, and that it is possible for one or the other of the extreme condi- 
tions, represented by failure of either control mechanism to operate in appre- 
ciable degree, to occur either as the cause or result of disease. As an illus- 
tration of this last point, we may cite the observation of Ivy, e¢ al.,!* that 
pancreatic dysfunction (failure to provide proper alkali?) may be associated 
with hypersecretion of gastric juice. 

The pains of peptic ulcer have been shown'* to be due to contractions of 
stomach and duodenum and not to corrosion and irritation of exposed nerve 
endings. Thus by reducing the motility and contraction by early emptying, 
the high stoma also relieves pain. I have found it is satisfactory in those 
cases presenting intractable pain without pylorospasm. 

Stomata placed in the antral portion of the stomach are surrounded by 
thicker and more powerful muscular coats than in the body of the stomach. 
This muscle is hypertrophic in the presence of pyloric resistance. A wound 
through such a wall is productive of a hypertrophic scar—making for a rigid 
stoma. These factors also operate in encroaching upon the lumen of the 
stoma. Ryan! has observed that the nearer a stoma approaches the pylorus 
the greater its tendency to close. These factors, I believe, explain his 
observation. 

Schindler’? has observed that posterior gastro-enterostomies carried out 
near the pylorus acquire a pyloric-like rhythmic activity which is not timed 
in the same rhythm as is shown by the pylorus. This rhythmic closure is the 
result of peristaltic waves as they pass the area of the stoma. Closure occurs 
during the systolic phase, thus maintaining gastric distention,- increasing the 
stimulus for gastric secretion and insuring a thorough mixing of the meal 
with gastric juice. Thus, food passing to the jejunum from such a stoma 
exposes jejunal mucosa to the effects of a food mass which has not been 
affected by its passage through the duodenum. It seems logical, under such 
conditions, to expect the production of a jejunal ulcer. 

experimentally ulcers appear with great regularity when small intestine 
is exposed to acid discharge from the stomach." 

Theoretically, the following etiologic factors have been presented for the 
occurrence of jejunal ulcer: 

(1) Technical errors—most commonly nonabsorbable sutures found at the 
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ulcer site. This has been a frequent operative observation, and lately has 
been observed through the gastroscope.’* This type of ulcer is not peculiar 
to gastro-enterostomy. 

(2) Use of clamps. 

(3) Stoma with improper function. I believe this to be the most fre- 
quent cause. It has been my observation that any mechanical factor which 
results in a maladjustment of the relationship between stomach and intestine, 
and so effects the proper functioning of the stoma, will predispose to jejunal 





Fic. 3.—Showing the result following a gas- 
tro-enterostomy near the pylorus; marginal ulcer 
ic dis- 
the larger proportion of the meal 


Fic. 2.—Showing the result following a 
high gastro-enterostomy, 10 years postoperative; 
no symptoms. Note ample emptying after taking 14 months postoperative. Note the gastric 
barium; no gastric distention; faint staining in tention; and 
the antrum; and no passage of barium via passing via duodenum. 
pylorus. 


ulcer. This is illustrated in a case in which gastro-enterostomy, performed 
elsewhere, was followed by incisional hernia. Jejunal ulcer promptly fol- 
lowed. It is further illustrated in the frequency with which jejunal ulcer 
occurred when gastro-enterostomy was performed for gastroptosis, a proce- 
dure long since abandoned. 

(4) It is my conviction that when the stoma is placed near the pylorus 
we have another cause for jejunal ulcer. 

In a group of eight marginal ulcers admitted to St. Luke’s Hospital dur- 
ing the past five years, occurring after both gastro-enterostomy and low 
resection, the acidity findings were uniformly low. The reasons for the 
jejunal ulcers seem to be apparent. Two occurred after low resection; one 
occurred in a patient with a multiplicity of constitutional diseases. Gastric 
surgery, except of an emergency character, should not be undertaken in the 
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presence of general constitutional disease, and will quite frequently result in 
failure. One followed an incisional hernia, one followed gastro-enterostomy 
of the Roux type, and three followed gastro-enterostomy near the pylorus, 
showing tendency toward closure in the roentgenologic studies. 

I have made the following observations on a group of 64 consecutive cases 
of chronic duodenal ulcer upon whom I carried out posterior gastro-enteros- 
tomy in the manner which has been described. 





Fic. 4.—Showing a jejunal ulcer, eight months after a 
posterior gastro-enterostomy; followed by an _ incisional hernia. 
Note the distortion of the stomach and its dilatation. Passage 
of barium, in ahout equal amounts, via pylorus and stoma, five 
minutes after ingestion. 


There were two postoperative deaths, or 3.12 per cent; one followed 
wound disruption and a pulmonary complication following resuture of the 
wound. I have since used silk for wound closure. [I regret to say that | 
have had, in the past month, a wound disruption, using interrupted silk 
sutures. The culture showed Staphylococcus aureus.| The second was due 
to obstruction in the distal jejunal loop. A previous peritonitis after appen- 
dicitis had caused adhesions between the jejunum and the fossa of Treitz. 
I made the error of freeing a loop of jejunum with which to make the anas- 
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tomosis. Dense adhesions reformed, causing the obstruction. I have found 
this condition in one patient since then in whom I performed a_ gastric 
resection. 

There were five cases in which the results have been unsatisfactory, 7.6 
per cent. One case developed jejunal ulcer to my knowledge, and was proved 
at autopsy. I now believe that surgery should not have been undertaken in 
his case as he was suffering, among other things, with chronic endocarditis. 

Fifty-four cases have been followed intimately and continuously since 


operation. 





Fic. 5.—A. Showing the result two years Fic. 5.—B. Showing the same case, one year 
after gastro-entero-anastomoses of end-to-side type; after a low resection of the Hoffmeister type by 
possibly a modified Roux operation. Note the jeju- the author. The jejunal ulcer is again to be 
nal ulcer, one inch below the distal stoma. seen, one inch from the stoma, with penetration 

into wall of the transverse colon. Note nai 
rowing of the stoma and the dilatation of the 
stomach. Patient now convalescing after a high 


resection. 


The age and sex incidence is that usually found, namely, 42 males and 
22 females. Forty-four were between 35 and 50 years of age, and but one 
under age 30. 

The indications for operation and the selection of cases for surgical treat- 
ment are of the utmost importance. The indiscriminate use of surgery in 
the treatment of gastric and duodenal pathology will lead to a large number 
of failures, and this is exceptionally true of duodenal ulcer. 

In this series of 64 cases, 24 exhibited pain, unrelieved by nonsurgical 
treatment, and 23 showed pyloric obstruction. Pain was also a symptom in 
many of the obstructive cases. Fourteen were operated upon on account of 
inability to eat and marked weight loss after one or more definite courses of 
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medical treatment. In each of these cases roentgenograms showed a definite 
duodenal lesion. 

Three patients were operated upon following one or more perforations of 
ulcer sutured at time of perforation. None has since perforated. 

The average duration of symptoms was five years, the longest 20, and the 
shortest two. 

In 22, or about one-third of the cases, | excised the ulcer. I have noted 
no differences in the permanency of the cure between those excised and those 
untouched. I believe those ulcers showing deep penetration and those re- 
sembling diverticula should be excised. 

Cholecystitis, with and without stones, was found at operation in 14 cases. 
The gallbladder was removed. Three cases had previously undergone cho- 
lecystectomy elsewhere. One patient was later operated upon and is con- 
sidered as a poor result. 

Immediate complications do not fall within the scope of this study except 
as they influence our second requirement. The average time of hospitaliza- 
tion for the group was 23 days, and the longest, 92 days. 

Three of these patients have died since operation—one with cerebral 
hemorrhage, nine years after; one with coronary occlusion, seven years after ; 
and a third with carcinoma of the transverse colon, nine years after. 

Thirteen cases have been followed ten years or longer, 25 from five to ten 
years, and 16 from one to five years. 

A review of the case histories of the poor results reveals a number of 
reasons for the failures, most of which were the result of surgical treatment. 
In four of the five there was further involvement of the intestinal tract. In 
the case of jejunal ulcer, posterior gastro-enterostomy was ill-advised due to 
the patient’s general health. 


ABBREVIATED REPORTS OF FIVE CASES, CLASSIFIED AS POOR RESULTS 


Case 1.—Male, age 48. Had undergone cholecystectomy six years previously. In- 
dication for operation was failure of medical treatment for severe upper abdominal pain, 
inability to eat, progressive loss of weight and six-hour gastric retention. 

At operation a large indurated ulcer was found on the anterosuperior surface of the 
duodenum and marked duodenal deformity due to periduodenal adhesions. This patient 
has regained normal weight. His pain persists after six years and interferes greatly 
with his work. Repeated examinations have failed to reveal a diagnosis. 

Case 2.—Male, age 40. Twelve-hour gastric retention and pain; not relieved by 
medical treatment. Operation included excision of ulcer. Two years later, roentgeno- 
grams revealed a deformed duodenal cap and suggested recurrent duodenal ulcer. At a 
second operation, chronic cholecystitis with numerous small stones was found; also num- 
erous periduodenal adhesions. Cholecystectomy was carried out. The gastro-entero- 
anastomosis was healthy. Patient is now well, five years later. 

Case 3.—Male, age 38. Duration of symptoms eight years; 12-hour retention and 
emaciation. Patient was treated medically on two occasions with hospitalization, but 
without relief of retention. At operation two large ulcers, in apposition were found in 
the first portion of the duodenum. They were not excised. On the fifth postoperative 
day lobar pneumonia developed and was followed by empyema and phlebitis of both internal 
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saphenous veins. This patient, five years later, is unable to work and has never re- 
covered from the complications, although his digestion is entirely satisfactory. This type 
of case must be classed as a failure because his present invalidism is a result of the 
operation. 

Case 4.—Male, age 63. Operation for pain and inability to eat after six weeks’ 
This patient had had several breaks in cardiac 


nonsurgical therapy and hospitalization. 
A large duodenal ulcer was 


compensation due to endocarditis, many years previously. 
found at operation and not disturbed. Following operation, patient returned to hospital on 
frequent occasions, both on account of his heart condition and recurrent gastric symptoms. 
He was finally admitted to the hospital, nine years after operation, with intestinal ob- 
struction and died immediately following decompression. Autopsy: Ulcer at pylorus, 
jejunal ulcer, carcinoma of sigmoid with obstruction and vegetative endocarditis. 

This case illustrates the futility of gastric surgery in the presence of serious pathology 
other than that of the digestive tract. I feel that it should not be attempted, except in 
the presence of gastric carcinoma. 

Case 5.—Male, age 48. Operation after failure of nonsurgical treatment over a 
three-year period, and at patient’s request. Abdomen was never free from symptoms fol- 
lowing operation, although nutrition became satisfactory and patient worked steadily. 
Roentgenograms, taken six years after operation, revealed multiple diverticula of the 
sigmoid, which were not present in preoperative films. 

Gastric analyses have been made from time to time on a large percentage 
of these patients and the acidity has been uniformly low, and is apparently 
not of significance in this series. 

There have been cases which have presented occasional digestive upsets, 
transient in character ; and in no case has there been malfunction of the stoma 
noted upon roentgenologic examination. Repeated fluoroscopic examinations 
have shown rapid emptying through the stoma. In many cases, small por- 
tions of the meal passed through the pylorus. Apparently this has caused 
no untoward effect and I believe it is to be expected following any gastro- 
enterostomy. 

It is gratifying to note the willingness with which these patients have 
submitted to further measures thought necessary for complete rehabilitation 
and for prophylaxis against digestive diseases. I have not urged dietary 
measures, but counsel the patients not to take foods which they have found 
from experience, do not agree. I have been most insistent that they take no 
alkali or proprietary stomach pablum after operation. In my experience 
mineral oil has been most unsatisfactory after operation and I advise against 
its use. If possible, any catharsis should be avoided. 

In this series tonsillectomy was carried out in 27 cases; dental hygiene 
and repair, including extractions, in 32 cases; appendicectomy twice ; hemor- 
rhoidectomy, six times; and carcinoma of the breast, once. One incisional 
hernia occurred and was repaired. Large incisions are rarely necessary and 
should be avoided. 

Dr. Eggers!’ reports one case of carcinoma of the stomach after gastro- 
enterostomy. None has developed in this series. This is of interest, but per- 
haps of no significance. 

346 


Volume 111 DUODENAL ULCER 


Number 3 
CONCLUSIONS 

[ have found that posterior gastro-enterostomy in the surgical manage- 
ment of duodenal ulcer has met certain requirements sufficiently to justify me 
in this continuance of its use. I have placed the stoma high in the body of the 
stomach for reasons which I have given; and which, to me, seem justified in 
the light of our present day knowledge of the physiology of digestion, as 
proven. by well-planned experimentation. Duodenal ulcer of the chronic 
and nonbleeding type lends itself to nonsurgical treatment quiet readily. Sur- 
gery will be limited to a well-selected group of cases in which these methods 


have failed. 
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FROM THE FOURTH MEDICAL AND SURGICAL DIVISIONS OF BELLEVUE HOSPITAL, NEW YORK, N. Y., DRS. CHARLES 


H. NAMMACK AND CARL G. BURDICK, DIRECTORS 

A CONSIDERATION of the surgical treatment of chronic duodenal ulcer 
necessitates evaluation of the entire ulcer cycle, emphasizing the conditions 
which require operation. This is a highly controversial subject, and the 
present discussion will, therefore, be confined to the experience of one of us 
(J.W.H.), with correlation of the preoperative phases and operative pathology 
in chronic duodenal ulcer. 

Fogelson’s collective review? of gastroduodenal ulceration, covering 1934, 
1935 and 1936, cites 1,000 articles on the subject for each of those years. 
Therefore, one can substantiate any controversial point by the opinion of 
others. 

In 1928, the Ulcer Clinic of the Fourth Medical and Surgical Divisions 
at Bellevue Hospital was organized. Since the organization of the clinic, no 
patient with chronic duodenal ulcer has been advised to have surgical inter- 
vention until all forms of medical treatment have been exhausted. Those 
patients who definitely required operation during the first five years were 
subjected to the time-honored procedure of gastrojejunostomy. The ob- 
servations and impressions gained in the clinic in the surgical management 
of chronic duodenal ulcer form the basis of the present report. 

During the It years from 1928 to 1938 inclusive, 960 patients with 
ulcers, either gastric or duodenal, were observed in the clinic. Many of 
these had previously been operated upon and were having a recurrence of 
symptoms—either due to the original ulcer or to complications from the oper- 
ation. Of the total, 88.4 per cent of these patients were suffering from duo- 
denal ulcers. 

The vast majority of duodenal ulcers, if treated early, will respond satis- 
factorily to some form of medical treatment. The form of treatment de- 
pends upon the individual patient. No one form of treatment can be pre- 
scribed for all ulcers. If the Sippy regimen does not cause abatement of 
symptoms, other medical procedures must be tried before the patients are 
termed medical failures. Cooperation of the patient in the early stages of the 
disease is essential if surgery is to be avoided. The greatest aid in obtaining 

* Read before the New York Surgical Society, April 12, 1930. Submitted for publi- 
cation March 16, 1939. 
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this necessary cooperation is an intelligent explanation of the nature of the 
disease at the beginning of treatment. 

Most patients seen in the later stages offer a much less favorable prognosis 
than do those seen earlier. This is attributed to the infection in adjacent 
organs; in other words, we are dealing then with complications rather than 
with the original ulcer. 

Indications for Surgery.—Of the total number of previously unoperated 
cases in our clinic during the 11-year period, we have referred only 79, or 
11 per cent, of 690 unoperated duodenal ulcers for operation. That in itself 
is most significant. The chief misunderstanding in discussing surgical fail- 
ures in chronic duodenal ulcers arises from this fundamental point. 

Proper interpretation of the patient’s symptomatology is important in 
determining whether or not operation is indicated. This is not a point for 
the roentgenologist to decide. He can be asked only to determine the presence 
of an ulcer. If he finds it, that is as much as we should expect of him. 
However, some of the lesions which involve the posterior duodenum and 
particularly its second portion cannot be definitely diagnosed by the roent- 
genologist. He may be able to diagnose only a duodenal deformity, but this 
in itself may be more positive as an operative indication than the discovery of 
a definite niche. 

A number of indications for operation are given in the literature, but we 
have accepted only one paramount indication for surgery in a patient with 
chronic ulcer—that is, uncontrollable pain. This is not the typical ulcer pain, 
but an atypical pain, more severe in character, usually necessitating sedatives 
and sometimes requiring morphine for its relief. It may be of a type to 
cause confusion with biliary tract disease, renal calculus, or even the ab- 
dominal crisis of tabes dorsalis. 

Of the 86 patients operated upon, and reported in this paper, 83 per 
cent suffered severe pain, while the remainder had pain plus gross hemorrhage. 
The hemorrhage had been controlled before operation was advised. 

Pyloric obstruction, as such, is not a true indication for operation, unless 
there is severe and uncontrollable pain. Obstruction without pain is usually 
due to spasm and not to organic stenosis. Antispasmodic medication and a 
milk and cream diet will usually cause emptying so that operation becomes 
unnecessary. Patients who have had pyloroplasties or simple closure for acute 
perforated ulcer may have organic obstruction without pain, but in patients 
previously unoperated on, our experience shows that organic obstruction 
is a most unusual complication in the absence of severe pain. 

To repeat, therefore, we referred only 11 per cent of our previously 
unoperated cases for operation. This would indicate that most duodenal 
ulcers can be successfully treated by medical means. Our operative cases 
all gave long-standing histories, averaging 7.2 years. 

Operative Pathology.—The pathologic changes associated with long-stand- 
ing duodenal ulcer clarify some of the points of confusion as to the surgical 
treatment. As previously stated, only the cases operated upon by the senior 
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author on the Fourth Surgical Division will be discussed in this communica- 
tion. 

Eleven years ago, when surgery was indicated, gastrojejunostomy was 
considered the operation of choice. In 1933, a review? of 79 gastrojejunos- 
tomies, followed for an average of four and one-half years, proved to be very 
discouraging. The incidence of marginal ulcer was found to be 16.4 per 
cent. The 960 ulcers under our observation have made 18,498 visits to the 
clinic. 

A more recent review of the results of gastrojejunostomy in our clinic 
gives a still more dismal picture. Of 106 cases of gastrojejunostomy fol- 
lowed for 7.1 years, 24.5 per cent only were cured; 29.2 per cent were re- 
ported as improved and 46.2 per cent as unimproved. Thus nearly half 
the patients who had been subjected to this procedure had found their con- 
dition unchanged or worse. Of this latter group, 18.8 per cent had gastro- 
jejunal ulcers and 7.5 per cent had questionable gastrojejunal ulcers. 

We wish to emphasize that these patients had visited the clinic a total of 
2,694 times, an average of 25.4 visits per patient. A report covering this 
phase of the subject will soon be submitted for publication. 

As a consequence of these unfortunate results, we have, since 1933, sub- 
mitted all chronic duodenal ulcers requiring operation to subtotal resection. 
Fifty-seven resections have been performed, of which 39 were primary and 
18 secondary operations. From 1928 through 1932, the senior author had 
occasion to perform 29 gastrojejunostomies from our clinic. These two 
groups can, therefore, be compared as to the pathologic findings. 

Of the 57 cases in which resection was performed, 72.8 per cent had 
posterior ulcers; 15.5 per cent had both anterior and posterior ulcers, and 
in 11.7 per cent the ulcer was anterior only. Among the patients with posterior 
duodenal ulcers, definite chronic pancreatitis of varying severity existed in 73 
per cent. In some instances the head of the gland was 20 cm. in circumfer- 
ence. In all advanced pancreatic infections, the ulcer had perforated the 
entire duodenal wall and the pancreas formed the floor of the ulcer. The 
perforation in the duodenal wall was as great as 2 to 2.5 cm. In the milder 
cases there was a fibrous tissue partition between the ulcer and the pancreas, 
the serosa not being completely destroyed, but allowing direct extension of 
the infection to the interstitial tissue of the pancreas. In three instances, we 
have encountered definite jaundice as a result of the inflammatory reaction 
in the head of the pancreas, which made the diagnosis of an ulcer more 
confusing. 

It is worth while emphasizing that the pathologic changes in posterior 
duodenal ulcer are not fully appreciated unless a subtotal resection is per- 
formed, with removal of the ulcer from the head of the pancreas. To de- 
termine whether a duodenal lesion is an anterior or posterior ulcer is most 
difficult, since a single posterior duodenal ulcer can cause a deformity on 
the anterior portion of the duodenum, that will give the characteristic ap- 
pearance of an anterior ulcer. Subtotal resection definitely demonstrates the 
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posterior lesion. The deformity is due to scar tissue in the muscular layer 
of the duodenum giving the appearance of an anterior ulcer. This probably 
explains the poor results frequently obtained in pyloroplasties for chronic 
duodenal ulcer. What is taken to be the ulcer is excised from the anterior 
portion of the duodenum, but the real pathologic lesion (posterior) is left 
in situ. Even where an anterior ulcer is present, a posterior lesion often 
accompanies it. This occurred in 15.5 per cent of our cases. Such a posterior 
lesion is recognizable only by subtotal resection. 

The fact that the main lesion is not attacked in gastrojejunostomy is the 
reason for the poor results in long-standing duodenal ulcers. We were then 
treating the complications, not the ulcer itself. Of the 29 patients in whom 
gastrojejunostomy was performed, 14 had anterior ulcers, 13 posterior ulcers 
with pancreatitis, and two had both anterior and posterior ulcers. Of the 39 
primary subtotal resections for chronic duodenal ulcer, four showed anterior 
ulcers, 29 posterior ulcers with pancreatitis and six a combination of anterior 
and posterior ulcers, with pancreatitis (Table I). 


TABLE [ 


ANALYSIS OF THE TYPES OF ULCERS 


Number of Cases Anterior Ulcer Posterior Ulcer Both 
Gastrojejunostomies........ 29 14 13 2 
Primary resections......... 39 4 29 6 


From a study of Table I, it would seem that the more advanced cases 
were selected for resection. However, the ages and duration of symptoms 
in the two groups were very similar. Both groups averaged 37.1 years of 
age, and the duration of symptoms were 7.1 years in the first group (gastro- 
jejunostomy) and 7.3 years in the second group (resection). 

In relatively late cases, pyloroplasty or gastrojejunostomy is unlikely 
to be satisfactory: First, because it deals with the complication resulting 
from the ulcer rather than with a primary lesion itself; and second, because 
a posterior duodenal ulcer is frequently left undiagnosed if a gastrojejunos- 
tomy is performed. Only subtotal resection provides adequate diagnosis in 
these cases. The difference is seen in the fact that more posterior ulcers 
were found in the group in which resection was performed; they were 
probably present in the others as well, but we had not been able to diagnosis 
them. 

It is worth repeating that a true organic obstruction from chronic duo- 
denal ulcer usually indicates a definite posterior ulcer with radiating scar 
tissue in the duodenal wall which has caused the stenosis. Pilcher,* in 1913, 
called attention to this type of duodenal stenosis when he said: “Posterior 
ulcers seldom perforate into the abdominal cavity, but are prone to inaugurate 
complications which, in the end, may prove quite as dangerous as an acute 
perforation, namely, pancreatitis, common duct obstruction and duodenai 
stenosis.” 

As previously mentioned, pyloric obstruction without pain is due to spasm 
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and can be alleviated by diet and medication. On the other hand, true stenosis 
of the duodenum, with pain, is a definite indication for subtotal resection. 
What has happened is: The ulcer in the posterior wall of the duodenum has 
perforated into the pancreas and caused chronic infection of that organ. 
Subtotal resection, but not gastrojejunostomy, is the proper method of attack- 
ing this condition. 

Treatment—We do not advocate subtotal resection for the eradication 
of an existing gastritis or superficial gastric ulcer, because we have not en- 
countered either. Neither is subtotal resection recommended on the basis 
that it produces achlorhydria. Its fundamental justification is the fact that 
it is the best means of eradicating the pathologic lesion and allowing the 
pancreatic infection to subside. In this respect the relationship of gastro- 
jejunostomy to subtotal gastrectomy can best be compared to that of cholecys- 
totomy and cholecystectomy. 

It has been generally accepted that the mortality from gastrojejunostomy 
for chronic duodenal ulcer is relatively low, while the mortality from a primary 
resection is relatively high. We desire, therefore, to analyze our mortality 
rates following gastrojejunostomy, primary subtotal resection, and subtotal 
resections, as secondary operations for marginal ulcers or persistence of 
symptoms after pyloroplasty or gastrojejunostomy. 

Gastrojejunostomy in chronic duodenal ulcer caused no deaths in the 29 
cases in which it was performed, from 1928 to 1932 inclusive. Subtotal re- 
section for primary duodenal ulcer in 39 cases, from 1933 to 1938 inclusive, 
resulted in two deaths, or a mortality of 5.1 per cent. Eighteen secondary 
resections following either pyloroplasty or gastrojejunostomy resulted in 
two deaths, or 11.1 per cent mortality. Two of the 18 had previously had 
pyloroplasties, three, simple closure for perforated ulcer; five had persistent 
symptoms from the original ulcer following gastrojejunostomy, eight had 
gastrojejunal ulcers. One of the two deaths took place in a subtotal resec- 
tion following simple closure for acute perforation, the other occurred in an 
operation performed because of persistent symptoms following gastro- 
jejunostomy. 

Thus, in all, there were four deaths in the 57 subtotal resections for 
chronic duodenal ulcer, from 1933 to 1938, or a total mortality of 7 per cent. 

Results of Operation—rThe literature on subtotal resection in chronic 
duodenal ulcer is most confusing, since a number of surgeons perform resec- 
tions of the stomach, but leave the duodenal ulcer in situ. Although they 
class this procedure as resection for chronic duodenal ulcer, its results can 
hardly be as good as those following removal of the ulcer. One readily con- 
cedes that a live patient with complaints is better than a dead patient with- 
out complaints. Those who advocate leaving the ulcer in situ feel that the 
mortality is greatly lowered. This we question. In this entire group, we 
have removed the ulcer and our mortality rate has remained low. Leaving 
the lesion i situ fails to prevent leakage. Closure over the pyloric end of 
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the stomach or first portion of the duodenum may loosen the ulcer from 
the pancreas and in this way leakage will occur with a fatal peritonitis. 

It seems contradictory that the larger the mass in the pancreas and the 
more marked the induration around the duodenum, the easier is the line of 
cleavage obtained about the duodenal stump. This is due apparently to the 
extensive fibrosis which results in thrombosis of the small vessels in the 
posterior duodenal wall, the branches of the superior pancreaticoduodenal 
artery. When the posterior wall of the duodenum is freed from this large 
inflammatory mass, relatively little bleeding is encountered. Therefore, the 
duodenal stump may be easily mobilized to permit closure without undue 
trauma. On the other hand, a small posterior ulcer which does not per- 
forate the entire wall of the duodenum is sometimes more difficult to free 
than that of advanced cases, because the vessels have not been completely 
obliterated. Subtotal resections enable the ulcer to be completely freed from 
the pancreas and permit the duodenal stump to be closed. 

From our follow-up, we have come to the conclusion that gastrojejunos- 
tomy and pyloroplasty are most unsatisfactory in the treatment of chronic 
duodenal ulcer. The adherent duodenal ulcer should be submitted to operation. 
Therefore, the procedure that offers the best results, considering mortality 
rate and permanent cures, is primary, subtotal resection with complete re- 
moval of the ulcer. Removal of the ulcer permits the associated inflammatory 
process, usually a chronic pancreatitis, to have an opportunity to subside. 


COMMENT 

When the incidence of operation in chronic duodenal ulcer is lowered 
to a point where approximately only one in 10 patients is operated upon, 
the results from gastrojejunostomy or pyloroplasty will be most unsatis- 
factory, as emphasized by Cutler." However, we are confronted with the 
problem of determining when the ulcer has ceased to be a simple, uncom- 
plicated lesion, and has become adherent to an adjacent viscus, usually the 
pancreas. If we had some means of detecting a chronic infection in the 
pancreas, we might be able to select patients requiring surgery with more 
accuracy than has been possible in the past. We are now forced to rely on the 
presence of atypical pain with radiation directly to the back as our best 
means of making the diagnosis. The pain is very severe as compared with 
typical ulcer pain, and requires sedatives and rest. 

We feel that the chief requirement in treating a patient with chronic 
duodenal ulcer is the maintenance of a dietary regimen over an indefinite 
period of time. A certain number of patients will have to be referred for 
operation, not because of the duodenal ulcer alone, but because of the com- 
plications arising from it. These would probably seldom arise if the lesion 
was recognized early, and if the patient would cooperate fully in his treat- 
ment. 

The most satisfactory method of attacking the complicated duodenal ulcer 
is a subtotal resection. It offers a reasonable low mortality—a, mortality 
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rate that compares favorably with that in other surgical procedures on the 

duodenum, such as pyloroplasty or gastrojejunostomy. It offers a better 

chance for permanent cure than either of the above procedures. 

From our observations, one of the mistakes in any operative procedure 
upon the duodenum is to draw conclusions as to the permanency of a cure 
before a five-year period has elapsed. 

The results of our gastrojejunostomies have been reviewed on two occa- 
sions, and those interested in a detailed report of our findings are referred to 
those reports. 

As subtotal gastrectomy has only been performed during the past six years, 
and many more done in the past two to three years than in the earlier years of 
employing the procedure, any definite conclusions drawn at this time as to our 
follow-up would be premature and might be misleading. It is our intention 
after a few more years have elapsed to report our follow-up on subtotal 
gastrectomy similar to the reports on gastrojejunostomy. 
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PROBLEMS IN THE SURGICAL TREATMENT OF CHRONIC 
DUODENAL ULCERS* 


Ricuarp Lewisoun, M.D. 
New York, N. Y. 

THE author was responsible for bringing partial gastrectomy for the 
treatment of duodenal ulcers to this country. In 1922, he made a special 
trip to Innsbruck to learn from Haberer his technic in dealing with these 
ulcers. Immediately upon his return, the gastric group at Mount Sinai 
Hospital introduced this operation as the method of choice in place of gastro- 
enterostomy. Thus the author feels that he is in a similar position to Sir 
Francis Drake who brought the potato from this hemisphere to Europe. 
However, the similarity ceases at this point. For, whereas, the Europeans 
have been very happy with Drake’s importation and have even put up a monu- 
ment to him in praise of his deed, the author has not heard of any similar 
movement to erect a memorial to him for importing partial gastrectomy for 
duodenal ulcers into America. In fact, it is safe to say that this operation, 
during the last 16 years, has gained very slowly in popularity and that the 
vast majority of surgeons in this country are still opposed to this radical 
pr¢ cedure. 

We were ready to change from gastro-enterostomy to gastric resection 
for the following reasons: Nearly 20 years ago, at a time when gastro- 
enterostomy for the treatment of duodenal ulcers was still the most popular 
operation all over the country, the gastro-enterologic group at Mount Sinai 
Hospital, headed by Dr. A. A. Berg, had come to the conclusion that gastro- 
enterostomy was a bad operation. It was felt that many patients not only 
remained unimproved, but were made considerably worse by this operation. 
Our conclusions were not based upon general impressions, but upon exact 
figures compiled with great care from a very careful follow-up system. In 
brief, the study! demonstrated that 18 per cent of our gastro-enterostomies 
had already been reoperated upon for gastrojejunal ulcers, and another 16 
per cent presented definite clinical and roentgenologic evidence of postgastro- 
enterostomy disease. When these figures were published in 1923, they were 
received with a great deal of scepticism. However, in recent years additional 
studies, from many different clinics, have been published, practically sub- 
stantiating our statistics. 

The attitude of American surgeons has changed considerably during the 
last 15 years. Up to a few years ago, those who dared to oppose gastro- 
enterostomy were ridiculed. At present it is safe to say, that with a few ex- 
ceptions, surgeons all over the country concede that gastro-enterostomy for 
nonobstructive duodenal ulcers is an operation which should be avoided. 

* Read before the New York Surgical Society, April 12, 1939. Submitted for publi- 
cation March 15, 1930. 
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While we are thus again on common ground with the rest of the surgical 
profession, we still differ materially as to what procedure should be substituted 
for gastro-enterostomy. 

Many clinics in this country have returned to pyloroplastic methods 
(local excision of the ulcer, excision of the pyloric ring, gastroduodenostomy, 
ctc.). These methods might solve the problem, if the duodenal ulcers were 
usually situated on the anterior wall of the duodenum. However, the major- 
ity of ulcers are found on the posterior wall, adherent to the pancreas. It is 
perfectly evident that pyloroplastic methods cannot be applied to these ulcers 
with any prospect of curing the patient. 

There is another very important reason why pyloroplasties as well as gas- 
tro-enterostomies give unsatisfactory results: They do not change materially 
the acid values which existed before the operation. Clute and Sprague? 
conclude from their test-meal follow-ups after gastroduodenostomy that ‘‘the 
total and free acid, from months to years after operation, was nearly as high 
as, or was higher than it had been before operation.” Thus, the door is 
left wide open for recurrences. For it is an undisputed fact that duodenal 
ulcers occur and recur in the presence of high acid values and that they are 
practically unknown in the presence of low acid values or an anacidity. 

About 12 years ago, we reexamined an equal number of gastro-enteros- 
tomies® and partial gastrectomies* performed for duodenal ulcers. Whereas 
the gastric resections showed an anacidity or free HCl below 10 in 75 per 
cent of the cases, the gastro-enterostomies showed anacidity in only 4 per 
cent of the cases. The same test-meal (Ewald) was used in both series. In 
the vast majority of gastro-enterostomies the postoperative acid figures were 
not lower than those obtained before the operation. 

Probably the most interesting group in this series were eight cases sub- 
jected to a partial gastrectomy following gastro-enterostomy with secondary 
gastrojejunal ulcers (Table 1). All these cases showed a complete absence 
of free HCI after the gastric resection. In six cases, in which acid figures 
had been tested before the secondary operation, free acid varied between 19 
and 68. In this group we have a very clear demonstration of the efficacy 
of gastric resection in achieving a postoperative anacidity, where a gastro- 
enterostomy had previously failed to reduce the original acid figures to any 
marked degree. 

Let us face the problem squarely. It is conceded by practically every- 
body that production of a postoperative anacidity or postoperative low acid 
figures (free acid below 10) is the safest way to cure ulcer permanently and 
prevent recurrences. Furthermore, it is conceded by everybody with an ex- 
tensive experience with ulcer patients, that neither gastro-enterostomy nor 
the pyloroplastic operations assure this desired reduction in the acid figures. 
It appears logical that in selecting an operative procedure for the cure of duo- 
denal ulcers we should select that method which most frequently ensures a 
postoperative achlorhydria or at least marked reduction of the acid figures. 
The only method which produces this effect in the vast majority of cases is 


partial gastrectomy with removal of the lesion. 
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TABLE | 
SECONDARY PARTIAL OR SUBTOTAL GASTRECTOMY FOR GASTROJEJUNAL OR RECURRENT 
DUODENAL ULCER® 
Acid Acid 
Figures Figures 
Before After 
Acidity Before Gastro- Radical Partial or Subtotal Radical 
interostomy Operation Gastrectomy Operation 
B. B. 1910: Gastro-enteros- 1918: 40-60 1918: Partial gastrec- 1923: 0-20 
tomy for gastric ulcer tomy for recurrent gas- 
tric ulcer 
ee 79-90—1920: Pylorec- 1923: 40-45 1924: Subtotal gastrec- 1925: 0-28 
tomy for pyloric ulcer tomy for gastrojejunal 
ulcer 
M. Z. 1918: Excisionduodenal 1920: 68-88 1921: Partial gastrec 1923: 0-10 
ulcer; gastro-enteros- tomy for recurrent 
tomy plus pyloric ex- duodenal ulcer 
clusion 1920; removal 
of button 
DG. go—-I100—1920: Excision 1922: 19-55 1922: Subtotal gastrec- 1923: 0-20 
duodenal ulcer; gastro- tomy for gastrojejunal 
enterostomy ulcer 
M.R. 55-88—1919: Gastro- 1920: Subtotal gastrec- 1923: 0-27 
enterostomy for cica- tomy for retention 
trized pyloric ulcer 
5. 8. 40-60—I915: Gastro- 1924: Partial gastrec- 1924: 0-20 
enterostomy plus py- tomy for recurrent 
loric exclusion for du- bleeding duodenal ul- 
odenal ulcer cer 
‘oH 61-77—1915: Gastro- 1924: 22-40 1924: Partial gastrec- 1925: 0-9 
enterostomy plus py- tomy for gastrojejunal 
loric exclusion for py- ulcer 
loric ulcer. Acidity be- 
fore second operation. 
46-55, 1919: Excision 
gastrojejunal ulcer 
bak: 1916: Gastro-enteros- 1923: 34-49 1923: Subtotal gastrec- 1925: 0-12 
tomy for duodenal tomy for recurrent 
ulcer, 1922: Excision gastrojejunal ulcer 


gastrojejunal ulcer 


Why, then, does the opposition to 
likely that it is based to a considerable 
ties inherent in the operative procedure. 


DUODENAL ULCER 


gastric resection persist? It appears 
degree upon certain technical difficul- 


If gastric resection were technically 


as simple as gastro-enterostomy or pyloroplasty, every surgeon in this coun- 


try would employ this method. 
However, technical difficulties shoul 
larization of a surgical procedure. 


d never stand in the way of a popu- 


Many years ago—indeed, in the memory 


of many of the older surgeons—cholecystostomy for cholelithiasis was praised 


and cholecystectomy was condemned as unnecessarily radical. 


from a very few strict contraindicatio1 


Now, aside 
is, cholecystectomy is the method of 
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choice, not as a cure-all, not as a source of relief from all symptoms, but 
as the best method available at present. With increased experience in this 
method, surgeons have learned how to avoid its pitfalls, and the mortality 
in chronic uncomplicated cases has been reduced from a very high percentage 
to a minimum. I hope that the younger generation of surgeons will prac- 
tice partial gastrectomy for duodenal ulcers. I am sure that they will popu- 
larize the method in a comparatively short time. 

Exaggerated statements have been made about the so-called inherent 
mortality and about the magnitude of the operative procedure in gastric 
resection. With some experience in gastric resection and with the proper 
organization, the mortality in_ pri- 
mary cases of gastroduodenal ulcers 
should not be higher than about 5 
per cent. A number of surgeons 
(among many others, Bohmansson,” 
Demel,® Abrumzant and Zabusova‘ ) 
have published a large series of 
cases with a mortality of about 3 
per cent. My own mortality for 
resection in primary cases of chronic 
gastroduodenal ulcers is 4.9 per cent 
(61 cases with 3 deaths). One of 


the best statistics was published by 





Koennecke,® who reported 468 pri- 





oe ee on mary resections with a mortality of 
Operative Surgery. 1.5 per cent. Haberer® and Duval'® 
have published series of 100 consecutive gastric resections for ulcer without a 
death. I think it is safe to say that any major operation which can be em- 
ployed in 100 consecutive cases without a mortality cannot be accused of hav- 
ing an inherent excessive mortality. 

It is of interest to point out that the mortality following subtotal gas- 
trectomy for gastric ulcers is usually higher than that following partial 
gastrectomy for duodenal ulcers. Yet, gastric resection for gastric ulcers 
is considered by most surgeons as a justifiable procedure, whereas gastric 
resection for duodenal ulcers is considered too radical. 

I think the opposition is due to some extent to the abuse of the term, 
“subtotal gastrectomy” in the treatment of duodenal ulcers. The term ’’sub- 


’ 


total gastrectomy” infers that only a small stump of stomach is left behind. 
This term is fitting for the operation for high gastric ulcers. However, when 
dealing with duodenal or prepyloric ulcers the removed part represents 
a little more than one-half of the stomach, thus leaving a very considerable 
part of the stomach im situ. Partial gastrectomy is the correct term for this 
operation, not subtotal gastrectomy. 

The term “gastric resection” is also incorrectly applied to certain opera- 


‘ 


tive procedures. Gastric resection means the removal of a little more than 
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half of the stomach with removal of that part of the duodenum containing 
the ulcer. Other operative procedures, for instance the Finsterer operation 
(Fig. 1), should for very good reasons be specified as such and not called 
gastric resection. A very distinct and separate grouping of the Finsterer 
modification of a typical resection is of great practical value. For gastro- 





A 


Fic. 2.—Roentgenogram showing a gastrojejunal ulcer following an incomplete Finsterer 
resection. 


jejunal ulcers after the Finsterer operation are more frequent (according 
to some authors, 15 per cent after the prepyloric resection) than after a 
typical partial gastrectomy (with an incidence of recurrence of 7 per cent 
(Mage!!) following the latter operation) and less frequent than after gastro- 
enterostomy (with about 30 per cent secondary ulcerations). Furthermore, 
the surgeon should distinguish between a prepyloric or a postpyloric Finsterer 
operation. Time does not permit a discussion of these different modifications 
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in detail. Suffice it to say that when the pylorus is left in situ, the incidence 
of gastrojejunal ulceration is higher than if the pyloric ring was removed 
at the operation. It must be stated that Finsterer never planned this opera- 
tion as a routine procedure. He employed it whenever an ulcer is not re- 
sectable without too great a risk (in less than 5 per cent of cases of duodenal 
ulcer in Finsterer’s series). 

As Finsterer has shown, his method of resection should comprise a re- 
moval of a large part of the stomach in order to compensate for the remain- 
In short, maximum protection against recurrences requires a 

A few months ago the roentgenogram of a patient with a 
gastrojejunal ulceration was 

shown to me. The Finsterer op- 
eration had been performed by a 


ing pylorus. 
high resection. 


gastric surgeon with considerable 
experience. Yet the film (Fig. 
2) shows clearly that the surgeon, 
instead of performing a_ typical 
Finsterer, high resection, had 
performed a_ partial antrumec- 
tomy. Under these conditions it 
is not surprising that a gastro- 
jejunal ulcer developed in the 
short period of a few months, fol- 
lowing the Iinsterer “Resection 





sur Ausschaltung.” 
The Finsterer operation puts 
soa lca. vce oi You gastric uleer the ulcer at complete rest and re- 
duces the preoperative hyper- 
acidity considerably. Thus this method has a sound principle. The same 
cannot be said of the palliative resection of Madlener!? (1923) who applied 
a similar principle to high gastric ulcers (Fig. 3). As was to be expected, the 
postoperative results of Madlener’s operation, when viewed in a large number 
of cases, were most unsatisfactory. It is perfectly clear that in view of the fact 
that the food is not side-tracked, the ulcer is not put at rest. Furthermore, 
operative acidity in gastric ulcers is usually low and does not so urgently 
require operative diminution. The palpatory differentiation between gastric 
ulcer and cancer is often impossible. If temporary cures follow this method, 
they probably occurred independently of the operation, not on account of the 
operation. The picture of a life cycle of these ulcers (spontaneous disappear- 
ance and reappearance) is well known. Some years ago I! published a case 
with three life cycles, which I had occasion to observe over many years. The 
Madlener operation was discarded many years ago and is very infrequently 
employed at present. 
A good many years ago—in the heyday of gastro-enterostomy—duodenal 
ulcer was considered a surgical disease. At present, in view of the fact 
that gastro-enterostomy is in a condition of relative eclipse, and as a result 
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of the widespread reluctance to employ gastric resection, the pendulum has 

swung to the other extreme. To-day duodenal ulcer is considered by many 

doctors as definitely a medicai disease. The serious complications of duo- 
denal uleer—mainly perforation and hemorrhage—seem to be more frequent 
in recent years because cases of duodenal ulcers are still considered a definite 
medical disease, even after repeated series of medical treatments have failed. 

We must take cognizance of the fact that a fair percentage of ulcer cases 

are refractory to medical treatment. In some instances the economic factor 

will put the ulcer patient into the surgical group. I am a strong believer 
in the attempt to cure ulcer cases medically. However, we must appreciate 
that surgery still continues to play an important role in this group of cases. 

Has partial gastrectomy completely fulfiled the hopes which were expected 
from this operation? I think that judging the results quite impartially, we 
must confess that such has not been the case. While partial gastrectomy is 
far superior to gastro-enterostomy or pyloroplastic operations, it is not a 
definite and complete safeguard against a recurrent ulcer. 

The ideal method for definite and permanent cure of chronic duodenal 
ulcers still has to be found. I think—possibly an interesting confession from 
a surgeon—it will be along medical, not surgical lines. At present we feel 
that when a series of medical treatments have failed, partial gastrectomy 
affords the best therapeutic method at our disposal. It relieves the patients 
of many years of suffering, safeguards them against the serious complications 
of perforation or hemorrhage, and effects a permanent cure in about 9o 
per cent of the cases. 
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Discussion: Dr. Morris K. Smitu (New York) said that one of the 
interesting trends in surgical opinion as it has found expression in the New 
York Surgical Society as well as elsewhere over a period of years has been 
the swing away from gastro-enterostomy in the treatment of ulcer. It would 
be a sad state of affairs if thought remained static and the surgeon satisfied 
with things as they are. On the other hand, the pendulum often swings far, 
and there is danger perhaps in coming to underestimate the value of an 
operation which has proven its worth time and again. For this reason 
Doctor Smith was particularly glad that Doctor Westermann had presented 
the case for gastro-enterostomy in the treatment of chronic duodenal ulcer, 
emphasizing two points; namely, the location of the stoma and the results 
obtained. 

The high location of the anastomotic stoma in the stomach advocated by 
Doctor Westermann was of interest to Doctor Smith because there has not 
been much emphasis on it. Walton, in Nelson’s Loose Leaf Surgery, states 
that in cases of marked acidity he places his anastomosis higher in order to 
secure a better admixture of the neutralizing duodenal contents. Doctor 
Westermann has given some interesting reasons for his preference for keeping 
the stoma well to the left, feeling that this prevents distention of the stomach 
and tends to prompt and more satisfactory emptying. It would seem as if a 
study of the emptying time and acidity in a comparable series of high-lying 
stomata on the one hand and antrally placed gastro-enterostomies on the 
other might help to settle the question. 

In evaluating his results, Doctor Westermann made the point, as have 
other writers, that the indications for the operation should be carefully con- 
sidered. Some of the disrepute into which gastro-enterostomy has fallen is 
due to the readiness with which both surgeons and medical men, some years 
ago, advised operation once the diagnosis of duodenal ulcer was made. Often 
the patient was as prone to symptoms afterwards as before. To-day there is 
universal agreement that the condition is ordinarily best handled by medical 
measures and that surgery is for the exceptional, not the average case. 

The results reported by Doctor Westermann were good, and if a large 
proportion of these patients had been submitted to radical stomach surgery, 
some of them might well have succumbed to the operation. 

Stimulated by Doctor Westermann’s paper, Doctor Smith looked over 
his own late results of gastro-enterostomy for duodenal and pyloric ulcer. 
They include some gratifying successes and disappointing failures. The 
former give the assurance that the operation, properly chosen, can be effec- 
tive. Improvement will come from better selection of cases for operation and 
perhaps more discrimination in the choice of operative procedure in the 
individual case. 

Dr. Joon A. McCrEEry (New York) recalled the various papers on this 
subject that had been presented during the past few years before the New 
York Surgical Society. He thought that it was interesting that so many 
different points of view should be held by members of the society. It seemed 
to him that some of the differences in view-points might be due to difficulty 
in interpreting patients’ symptoms. 

The evaluation of abdominal discomfort and “indigestion” is difficult, 
varying so much as it does with the patients’ reactions. In his own experience 
many patients were free from symptoms following gastro-enterostomy, except 
after food indiscretions or (in one case) during pregnancy. Should symptoms 
in such cases be thought of as due to ulcer or to patients’ lack of control? He 
had the feeling that the advocates of gastrectomy were sometimes too harsh 
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in their feeling that gastro-enterostomy was a failure unless the patient was 
completely and permanently free from gastric symptoms following the 
operation. 

Doctor McCreery agreed with Doctor Lewisohn that future progress in 
the solution of gastroduodenal problems lay in medical rather than surgical 
fields and, above all, in the discovery of the cause of ulcer. 

The experience of the men working in the First Division Gastric Clinic 
at Bellevue had been much the same as Doctor Hinton’s. A surprisingly 
small percentage of cases came to operation, the rest being kept comfortable 
under dietary regimen, even in the low economic level cases cared for in a city 
hospital. Doctor McCreery felt that one aspect of the nonsurgical care of 
these cases was not sufficiently stressed—the psychologic sides of the patients’ 
difficulties. It had been the experience of his associates that the patients were 
often helped most by the opportunity of sitting down with a physician whom 
they had known before and for whose advice they had respect, and talking 
over their economic and social difficulties. This had impressed him so much 
that he had often felt that the addition of a member of the psychiatric clinic 
would be of great benefit to his organization. 

Doctor McCreery disagreed with Doctor Hinton as to the nonsurgical 
treatment of definite chronic obstruction, feeling that these cases should have 
early rather than late surgical relief. He also felt that there was a group— 
particularly in the city hospital level—who are unable or unwilling to follow 
a regimen of any strictness but who were much more amenable to advice 
following operation. 

A recent review of cases of duodenal ulcer, operated upon by the members 
of the staff of the Iirst Division of Bellevue, in whom a gastro-enterostomy 
had been performed, showed 60 per cent results satisfactory both to the physi- 
cian and to the patient, 10 per cent with symptoms due to persistence of the 
original ulcer, and 10 per cent with marginal ulcer. 

Doctor Hinton spoke of the importance of removing the ulcer and thought 
that postoperative disappearance of acid was not important. It probably is 
true that removal of the ulcer is of primary importance, but Doctor McCreery 
noted that Doctor Hinton usually carried out a more extensive gastrectomy 
than would be required for the removal of the ulcer and he (Doctor McCreery ) 
felt that this was a wise procedure as a step in the prevention of marginal 
ulcer. 

Dr. THomas H. Russett (New York) said that if he were to ask the 
residents on the Surgical Service at the Post-Graduate Hospital what opera- 
tion should be performed for chronic duodenal ulcer, he felt sure they would 
reply “subtotal resection of the stomach’’—for the reason that they have seen 
so many bad results following an operation of gastro-enterostomy which had 
been performed elsewhere. 

Doctor Russell agreed with both Doctors Lewisohn and Hinton in empha- 
sizing the importance of always performing a high resection. Many of the 
cases reported as having had a gastrojejunal ulcer following a subtotal resec- 
tion have followed pylorectomies and not subtotal resections of the stomach. 

Doctor Russell said that for almost three years he had performed the 

gastric surgery on the service cases admitted at the Post-Graduate Hospital 
ia felt sure that the mort lity rate had been reduced as a result of having 
the stomach cases assigned to one service. The mortality rate last year was 
slightly under 5 per cent. The Ulcer Clinic has given Doctor Russell more 
trouble than any clinic in the Surgical Department, largely because of emphasis 
upon the importance of medical treatment in cases of ulcer, both gastric and 
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duodenal—so much so that patients with carcinoma, which is sometimes 
overlooked, are treated in the clinic too long and not referred for surgery 
until too late. The question of differential diagnosis between carcinoma and 
ulcer is a most important one and cases should have the advantage of an 
exploratory operation. 

The Medical Department, on ulcer cases, has been greatly improved by 
the assistance of the Social Service Department, who send their workers to 
the patients’ homes and instruct the wives of the patients in the preparation 
of food, and who emphasize the importance of regular feedings and, what 1s 
perhaps more important, abstinence from smoking and alcoholic liquors. 





Dr. Hustey R. Owen (Philadelphia) said that whereas he agreed with 
Doctors Hinton and Lewisohn regarding the fact that ‘‘once a_ gastro- 
enterostomy always a gastro-enterostomy,” yet he did not believe this opera- 
tive procedure could be thrown into the discard. There are many cases which 
require rest to the ulcer-bearing area which can be benefited by the short- 
circuiting operation of gastro-enterostomy—patients who are not sufficiently 
strong to stand the more radical procedure of gastric resection. There is no 
doubt gastric resection is a more serious procedure than gastro-enterostomy, 
and for this reason Doctor Owen said he had not as yet had the temerity to 
follow Doctor Lewisohn’s footsteps in performing so large a percentage of 
resections. 

Doctor Owen said that he had been interested to hear Doctor Westermann 
say that he does not use clamps in his gastro-enterostomies. He recalled 
many years ago when he had the privilege of assisting Doctor Da Costa, he 
neglected to have clamps sterilized for a gastro-enterostomy. Doctor Da 
Costa always beld his first assistant and not the head nurse of the operating 
room responsible for the selection of instruments. When Doctor Da Costa 
asked for the gastro-enterostomy clamps the head nurse stated they had not 
been sterilized. Doctor Owen said he almost lost his job then and there but 
Doctor Da Costa proceeded to perform the gastro-enterostomy without 
clamps and never used them thereafter. Neither, said Doctor Owen, had he. 

Doctor Owen said that there had come under the care of himself and his 
associates a large group of men, some 10,000, during the past 30 years, and 
so they had had their share of operative procedures for duodenal ulcer. There 
has not been as high a percentage of postoperative jejunal ulcers as the statis- 
tics presented by Doctors Westermann, Hinton and Lewisohn would indicate. 
The opening in the stomach is made lower than shown by Doctor Wester- 
mann; it is made nearer the greater curvature and closer to the pylorus. 

A case was cited to demonstrate one of the mistakes of a gastro-enteros- 
tomy. Doctor Owen operated some years ago upon a policeman for duodenal 
ulcer. His reaction to the operation was satisfactory for several months. 
Then his symptoms returned. Roentgenologic examination showed the 
jejunum to be distended to about the size of a normal stomach, whereas the 
stomach was contracted to about the normal size of the jejunum. The open- 
ing of the gastro-enterostomy was too large. Doctor Owen reoperated upon 
the patient. The ulcer was healed. He took down the gastro-enterostomy. 
The patient has had no recurrence of his symptoms of duodenal ulcer. 

Doctor Owen concurred that chronic deformity of the duodenum associated 
with six-hour gastric retention and a low acidity is certainly an indication for 
gastro-enterostomy. 

Great difficulty is frequently experienced in attempting to separate the 
duodenum from the pancreas in adherent penetrating ulcers. However, it is 
not necessary to mobilize the duodenum in this type of case. The duodenum 
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may be closed proximal to the ulcer and a Polya or Hofmeister partial 
gastrectomy performed. Doctor Owen said that he frequently performs a 
palliative gastro-enterostomy after a second hemorrhage from duodenal ulcer 
on those patients who cannot stand the more radical operation. He did not 
believe gastric resection to be indicated in the chronic ulcer associated with 
hyperacidity and in those patients who are Sree good operative risks. 
Just before his present service at the Philadelphia General Hospital, since 
January 1, 1939, four partial gastrectomies have been performed satisfactorily. 


Dr. EpGAR BurRKE (Jersey City) had been much impressed by Doctor 
Westermann’s experiences because they have been so different from the 
experience at the Medical Center in Jersey City, where a very large material 
is seen and a very meticulous effort made to follow it up. The marginal ulcer 
statistics have not been quite as prohibitive as those mentioned in the present 
symposium. The most honest average that has been arrived at is between 8 
and g per cent. However, that is regarded as bad, so bad that the operation 
of gastro-enterostomy is avoided, at all costs, if this is possible. However, it 
is employed in the clinic under two sets of circumstances: In cases of pyloric 
stenosis, due to a thoroughly healed ulcer, which show relatively low acid 
values and a ptosed, dilated and atonic stomach. In this type of patient the 
results have been excellent. The other indication is acute perforated ulcer 
at or near the pylorus where the induration and friability are so extensive 
that wide imbrication has to be resorted to, which obviously results in a 
nonpatent pylorus. Here the procedure is employed not electively but under 
compulsion. It is easy, in this type of case, to be too pessimistic. “Oh,” it is 
said, “nothing will go through this pylorus!” Very often it will! But, of 
course, there will always remain a small group of cases which, when safely 
and properly closed, will be occluded, making some form of short-circuiting 
mandatory at the time of operation. 

The trend in the Jersey City Medical Center Clinic has been, in the past 
14 years, very definitely in one direction—fewer operations for duodenal 
ulcer, but more radical ones. Very reluctantly, as the result of experience, 
the surgical staff has seen itself pushed farther and farther toward what might 
be referred to as “the Mt. Sinai teaching’”—that is, radical operation. Opera- 
tion for chronic duodenal ulcer on Doctor Burke’s service to-day means 
subtotal gastrectomy. The gastric surgery has been concentrated in a few 
hands because of the conviction that, in this particular field of therapeutic 
endeavor “many cooks spoil the broth.” 


Dr. Cart EGcers (New York) said that it was most interesting to con- 
template that three men, representing hospitals of New York with similar 
material, should arrive at such opposite viewpoints. Doctor \Westermann’s 
experience with carefully observed patients, followed over a period up to 20 
years after the conservative operation of gastro-enterostomy, corresponds 
with the experience at Lenox Hill Hospital. His statement regarding the 
physiology of the stomach and his emphasis on attention to technical detail 
merit consideration. He has seen only one case of postoperative jejunal 
ulcer. Compare that with Doctor | ewisohn’s figure of 33 per cent. What is 
responsible for this difference ? 

If there is one thing that has been learned to-night, it is to operate upon 
fewer cases with duodenal ulcer. The three papers presented, as well as 
those recently read before the N. Y. Surgical Society by Doctors Condict 
Cutler and I¢ggers, stress this point. One of the errors committed years ago, 
was that operation was frequently undertaken on the mere diagnosis of 
duodenal ulcer. It had apparently been forgotten that gastro-enterostomy 
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was conceived as an operation for the side-tracking of gastric contents in 
cases with pyloric obstruction. For such a condition it was most successful, 
and for such conditions it is most successful to-day. It was the application of 
the operation to patients with simple, uncomplicated, frequently acute duodenal 
ulcer that led to unsatisfactory results. If some degree of obstruction exists, 
and in older individuals with a chronic ulcer, the operation has given excellent 
results. The great majority of Doctor Westermann’s cases were over 35 
years of age. Doctor Lewisohn did not mention the age of his cases. 

Doctor Eggers said he believed in radical surgery when indicated, but that 
one must get away from the idea that when operation for duodenal ulcer is 
indicated, it must be a radical one. 

Doctor Hinton mentioned that of his large series only 11 per cent had been 
operated upon. Only the worst cases, with complications such as intractable 
pain and repeated hemorrhages, were selected. Even the advocates of gastro- 
enterostomy as a method of treatment in selected cases of chronic duodenal 
ulcer are inclined to perform a radical operation in this type of case. Doctor 
Hinton rejects pyloric obstruction as an indication for operation, because he 
considers it unnecessary. Doctor Eggers felt that a conservative operation 
for the relief of symptoms may be extended to a larger group of chronic 
sufferers than Doctor Hinton has done. 

At Lenox Hill Hospital the percentage of cases selected for operation has 
always been low because of association with a group of men who felt and 
taught that duodenal ulcer in a young patient is a medical disease. Only 
when a chronic ulcer produced recurrent apes which incapacitated the 
patient, or when complications developed, or pyloric obstruction supervened, 
was it considered an indication for surgery. By this time, the patients were 
in the older age groups, the acidity was usually lower, and they presented a 
different picture from early acute ulcer. In those cases, gastro-enterostomy 
was then, as it is to-day, a very valuable operation. One should not be too 
ready to discard it. 

Doctor Eggers recently operated upon a man who had had a gastro- 
enterostomy performed by Doctor Peck some 25 years ago. The patient was 
well for many years and then developed recurrent ulcer symptoms. At one 
time, a marginal ulcer had been diagnosed roentgenologically. During the 
past summer he had several severe hemorrhages. Transfusions were given. 
When first seen by Doctor Eggers he was quite exsanguinated. An emergency 
operation was performed—a resection by the Billroth IT method, proximal to 
the old gastro-enterostomy. The lesion which produced his symptoms was 
the old recurrent duodenal ulcer, situated on the posterior surface and adherent 
to the pancreas. There was no scarring of any other ulcer. The very much 
contracted gastro-enterostomy opening had smooth margins and on micro- 
scopic examination was found to be completely epithelialized. A roentgen- 
ologic diagnosis of marginal ulcer should not be trusted too much. 

Doctor Eggers felt that a conservative attitude should be maintained 
regarding the surgical treatment of duodenal ulcer, and that the interest of 
patients is best served by not making subtotal gastrectomy for chronic duo- 
denal ulcer a routine procedure. 


Dr. SicmMuNpD Mace (New York) said that for ten years he had been 
following the cases of peptic ulcer resected by partial gastrectomy at the Mt. 
Sinai Hospital Gastric Clinic, and that he was not amazed, as Doctor Eggers 
seemed to be, that the three speakers do not agree. Doctor Mage said that 
he could not completely agree with Doctor Lewisohn, a statement which he 
qualified by explaining his own particular attitude toward the unsettled status 
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of partial gastrectomy and gastro-enterostomy. Under existing conditions, 
the statistical results with these operations from different clinics cannot be 
logically compared, and one’s results with any particular therapeutic measure 
are more apt to be reflective of an experience with a particular aspect rather 

than with ulcer disease as a whole. Doctor Mage said he had been on Doctor 
3erg’s Gastric Service, on Doctor Lewisohn’s Gastric Service and that he is 
now on Doctor Colp’s Gastric Service, and that it is his impression that the 
inherent mortality of partial gastrectomy for primary chronic duodenal ulcer 
is greater than Doctor Lewisohn ascribed to it in his paper. Doctor Mage 
said that the fact that two men from the same clinic cannot agree on a matter 
of this kind illustrates a type of difficulty that has served to keep the problem 
of partial gastrectomy and gastro-enterostomy unsettled for the past two 
years. One of the main reasons for the persistent disagreement in that prob- 
lem has been a failure to talk about the same things and to define specifically 
what is meant. The disagreement between Doctors Lewisohn and Mage 
relates in part to different interpretations of inherent mortality. Doctor Mage 
said his impression of the inherent mortality of partial gastrectomy for pri- 
mary chronic duodenal ulcer at the Mt. Sinai clinic is the percentage incidence 
of such cases which have died as a result of that operation, when performed 
hy trained gastric surgeons, who had given due consideration to the ordinary 
contraindications, which one respects in employing a major surgical operation. 
In a series of 340 primary, chronic duodenal ulcers, subjected to partial 
gastrectomy, Doctor Mage found 31 deaths, which to Doctor Mage indicated 
an inherent mortality of 9.1 per cent. If Doctor Lewisohn hopes the young 
surgeon will embrace partial gastrectomy and imposes a fixed inherent mor- 
tality of 5 per cent upon him, it is reasonable to ask what he means by that 
inherent mordiley, If he disregards the experience of the Mt. Sinai Clinic, 
and resorts for the support of his view to the experience of surgeons in other 
clinics, of whose material nothing personally is known and whose operations 
in some instances are not the same as the one performed at Mt. Sinai, Doctor 
Lewisohn should indicate his experience with subtotal gastrectomy with 
chronic duodenal ulcer. His mortality figures in his paper relate to primary 
gastric duodenal ulceration, which include gastric and duodenal cases and 
do not indicate the number of duodenal ulcers—the subject of this sympo- 
sium. He should mention the actual number of primary chronic duodenal 
ulcers upon which he has operated, the number of deaths, and what cases he 
excludes in evaluating mortality results. Doctor Mage said further that 
Doctor Lewisohn had quoted him on the end-results after subtotal gastrectomy. 
Inasmuch as those results related to a large experience in which the mortality 
was between 7 and g per cent, it is only fair that Doctor Lewisohn give the 
end-results of his own experience. Doctor Mage felt that Doctor Hinton 
should also yi his end-results with partial gastrectomy. It is illogical to 
assume that, just because gastro-enterostomy is a poor operation, subtotal 
gastrectomy is necessarily a better one. One must show proof of that. 

Doctor Mage said that no doubt he would seem to be hypercritical. He 
has been so in evaluating the results at Mt. Sinai, but unless surgeons are 
critical of their own results, and are willing to recognize and admit the 
fallacies in their statistics with the same readiness that those fallacies are 
granted in the statistics of others, the possibility is that this problem will 
continue to be argued for another 20 years or more. 

Dr. Joun J. WESTERMANN, JR. (closing) said that a significant fact in 
the question of jejunal ulcer is that he has found, from the records of St. 
Luke’s Hospital, that but eight cases have been admitted during the past five 
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years in which jejunal ulcer was definitely proven. Of these, four, or 50 per 
cent, occurred after partial resection where one-half or more of the stomach 
remained after resection. Unless a resection includes at least 70 per cent of 
the stomach, the incidence of jejunal ulcer will be as high or higher than after 
posterior gastro-enterostomy. 


Dr. J. Witti1am Hinton (closing) said that of several important points 
brought out in the discussion of the papers, one of the most important was 
that mentioned by Doctor McCreery with regard to the psychologic handling 
of these patients. Without question if the patient with duodenal ulcer when 
seen has his disease explained to him, one will get cooperation during his 
medical case, and cooperation is the most important factor in the whole 
medical regimen. It is also very helpful to have him come back and talk to 
someone in whom he has confidence. 

In answer to the question as to why he removes so much of the stomach 
when there is a question in mind as to whether the anacidity produces the 
good results, Doctor Hinton admitted that in all probability he is wrong in 
his assumption that anacidity is not playing the important part. Therefore, 
he gave the benefit of doubt to all of those who maintain that by producing 
anacidity they will cure the patient. But Doctor Hinton himself felt that it is 
getting rid of the pathologic process that is present that gives the good results. 
As a matter of fact, it is as easy to remove 70 per cent of the stomach as to 
remove 25 per cent. 

With regard to the question of healed ulcer, mentioned by Doctor Russell, 
Doctor Hinton said he had never found one that had healed. In his experience 
if an ulcer has obstruction without pain, it is a medical problem. 

Doctor Hinton said that he concurred in the statement that there is still a 
place for gastro-enterostomy or gastrojejunostomy, but that in the last six 
years he had not found that place. 

Concerning follow-up results in subtotal resections chronic duodenal ulcer, 
the statistics presented cover only six years. Whether there has been justifica- 
tion for the subtotal resection is not yet certain, but it is certain that from the 
figures there would not have been justification for performing a gastrojejunos- 
tomy, a questionable procedure. Doctor Lewisohn once stated that gastro-enter- 
ostomy is not an operation but a disease, and he modestly declines the original- 
ity of this statement, but credits it to some of his European friends; 
nevertheless, that, said Doctor Hinton, is his feeling from observation and 
experience ; namely, that it is more of a disease than an operation. 


Dr. RicHArD LEWISOHN (closing) recalled that Doctor Hinton had stated 
that only 10 per cent of duodenal ulcers are on the anterior wall and that the 
others are either double ulcers or on the posterior wall. It is impossible to 
excise an ulcer on the posterior wall. Thus excision of the ulcer is possible 
in a small number of cases only. Doctor Westermann ascribed his good 
results with gastro-enterostomy, among other reasons, to the fact that he uses 
catgut as suture material and does not use clamps in performing the gastro- 
enterostomy. In the early days when many gastro-enterostomies were per- 
formed at Mt. Sinai Hospital, Doctor Berg used the Pagenstecher non- 
absorbable suture and Doctor Lewisohn used catgut only. Yet the incidence 
of gastrojejunal ulcer was as high in Doctor Lewisohn’s series as in Doctor 
Berg’s. Doctor Lahey has performed gastro-enterostomies without clamps 
for years. Yet he has observed many gastrojejunal ulcers. 

In a recent paper Mr. Ogilvie said: ‘*People always call gastro-enterostomy 
the ‘conservative operation’ and gastric resection the ‘radical operation,’ ”’ 
and suggested that these terms are not correct. Gastro-enterostomy should 
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be called the “incomplete operation” because it is followed by many compli- 
cations and recurrences. Gastric resection should be called the “thorough 
operation.” 

In answer to Doctor I¢ggers’ questions, Doctor Lewisolin said that the 
majority of patients were under 60 years of age. He was under tie impres- 
sion that about 10 to 12 per cent of the ulcer patients seen, either on the 
wards or in the dispensary, were operated upon. 

Doctor Lewisohn said that for many years he had been of the opinion that 
gastro-enterostomy was a good operation for healed duodenal ulcer with 
stenosis. But he has changed his viewpoint for two reasons: First, it is 
impossible to state definitely by palpation whether or not an ulcer has healed ; 
second, alarming symptoms of postoperative atony are sometimes encountered. 
These cases with practically complete obstruction have very large stomachs 
and the propelling power is not sufficient to carry the food from the stomach 
into the intestines. A good many serious complications have arisen as the 
result of performing a simple gastro-enterostomy in complete obstruction, 
where it was thought that one was dealing with a healed ulcer. 

Doctor Lewisohn disagreed with Doctor Mage that it was incumbent upon 
him to include in his mortality statistics those of other men on the same 
service. A surgeon is not responsible for any surgery performed by others, 
especially as this may include the work of younger men with less experience. 
He has always stated that he was quoting his own mortality, from his first 
case up to the present time. It is impossible to compare surgery of this sort 
unless one adheres to one’s own personal experience. Dr. Lewisohn said that 
he had performed 36 gastric resections for duodenal ulcer with two deaths, a 
mortality of 5 per cent. Not included in this group are secondary cases 
a secondary case being one which has had a previous operation upon the 
stomach or duodenum; for instance, a suture of a perforated ulcer, a pyloro- 
plasty, or a gastro-enterostomy. Cases of bleeding ulcers, in which one or 
more active hemorrhages played an important role in the clinical picture, are 
not included in these statistics. The subject under discussion in this sym- 
posium is chronic peptic ulcer. 
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PERFORATIONS OF THE GASTRO-INTESTINAL TRACT* 
Herspert Witty Meyer, M.D. 
New York, N. Y. 


FROM THE SURGICAL SERVICE OF DR. CARL EGGERS, 


PART ONE 


“The sun must never rise or set in perforations of the gastro-itestinal 
tract without an attempt at relief.” This dictum draws attention at once to 
the fact that perforations of the gastro-intestinal tract are always serious as to 
prognosis. They must be considered either as an emergency or an urgency. 
The higher (esophagus) or lower (colon) in the gastro-intestinal tract the 
perforation occurs, the more serious the outlook. Mortality is very high and 
the chance of the patient’s recovery is problematic unless an early diagnosis 
is made. 

In emergencies, operation must be immediate in order to save the patient’s 
life. In urgencies, a short time may be taken to refine the diagnosis with 
roentgen and laboratory examinations, so that operation may be performed 
with a definite diagnosis. Fortunately, emergencies are fewer than urgencies. 
In the urgent cases, diagnosis is made from the general clinical picture, in- 
cluding a careful history and physical examination. There is dull, aching 
and constant pain accompanied by shock which may have come on immediately 
after the perforation—be that accidental or spontaneous—or may be delayed 
and gradual in onset. The pulse is rapid and thready, the blood pressure low. 
Nausea and vomiting may be present. If vomiting continues, perforation of 
some organ must be seriously considered. Tenderness will be diffuse and 
early muscular spasm will occur. Distention is usually an unfavorable sign, 
as it may mean general peritonitis and sepsis. Shifting dulness in the flanks 
may point to intra-abdominal hemorrhage—usually due to injury of a solid 
viscus or rupture of a mesenteric vessel. Hemorrhage is shown in the blood 
count by a fall in the red blood corpuscles and hemoglobin, and an early 
elevation of the white blood corpuscles. Peritoneal irritation is indicated by a 
rise in the white blood corpuscles and polymorphonuclear leukocytes. Oblitera- 
tion of liver dulness means rupture of a hollow organ. If the pulse rate rises 
progressively, it is an indication not to postpone operation. 

Perforations of the gastro-intestinal tract may be classified as: (1) Per- 
cutaneous injuries through the abdominal wall brought about by bullets, knives, 
etc.; and (2) subcutaneous perforations caused by inflammatory or malignant 
erosion; by pressure generated within an organ; by blunt force applied di- 
rectly or indirectly to the abdominal wall, as in falling, lifting or straining. 
Diagnosis is often difficult due to the absence of evidence of abdominal wall 
injury. 

*Read before the New York Surgical Society, March 1, 1939. Submitted for pub- 
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The discussion in this communication is based upon a series of 151 cases 
of perforation seen at the Lenox Hill Hospital, from 1923 to 1938. We will 
include perforations of the entire gastro-intestinal tract, but will exclude 
perforations of the appendix and gallbladder. Perforations of the esophagus 
had the highest mortality (87.5 per cent), while those of the colon had twice 
the mortality (66.6 per cent) of gastric and duodenal ulcers. The mortality 
for all areas is shown in Chart I. 
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Cuart 1.—Showing, graphically, the mortality rate from perforations in all 


parts of the gastro-intestinal tract. 
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Perforations of the Esophagus.—Quersant" ? reports a case of a girl age 7; 
who ruptured her esophagus while vomiting. Such cases rarely come 
to roentgenologic examination, as perforation gives rise to such serious situa- 
tions that roentgenologic study is inadvisable. Sigora* reported the rupture 
of an esophageal diverticulum just below the bifurcation of the trachea in 
a child, age 7. In this case a contrast meal was given. Some of it entered 
the stomach and some was seen to run through the perforation in the diverticu- 
lum into the free pleural cavity, whence it quickly reached the costophrenic 
sinus. 

In 1837, Heyfelder reported the case of a patient who ruptured his 
esophagus during a convulsion and died. Williams mentions a case in which 
not only the esophagus but the diaphragm as well was ruptured during vomit- 
ing. Gross? cites the case of a man, age 30, who gave exhibitions of sword 
swallowing and injured his esophagus to such an extent as to cause per- 
foration with abscess formation and death. Gamble? recently published a 
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most interesting report on congenital tracheo-esophageal fistulae, with a new 
method of operative procedure. This condition is due to atresia of the 
esophagus with tracheo-esophageal fistula. It occurs infrequently. 

All of the ruptures mentioned were linear. Boorhaave, in 1724, reported 
a unique case in which the rent was transverse. Another transverse per- 
foration was cited by MacKenzie,” in 1884, as follows: 

“The patient, Baron de Wassenaer, was 50 years of age and, with the exception that he had a 
sense of fulness after moderate meals, was in perfect health. To relieve this disagreeable feeling he was 
in the habit of taking a copious draught of an infusion of ‘blessed thistle’ and ipecacuanha. One day, 
about 10.30 in the evening, when he had taken no supper but had had rather a hearty dinner, he was 
bothered by a peculiar sensation in his stomach, and to relieve this he swallowed three tumblersful of his 
usual infusion. But to no avail. He then tried to excite vomiting by tickling the fauces. In wretching 
he suddenly felt a violent pain. He diagnosed his own case by saying that there was ‘the bursting of 
something near the pit of the stomach.’ He became prostrate and died in 18 hours. At necropsy it 
was seen that without any previously existing signs of disease the esophagus had been completely rent 
across, in a transverse direction.” 

In our own series we had eight cases of perforation of the esophagus. 
Seven died, a mortality of 87.5 per cent. Five operations were performed 
in the eight cases. The patient who survived was one in whom perforation 
occurred during an esophagoscopy. The cause and outcome of these per- 
forations are shown in Table I. 

TABLE | 
THE CAUSE AND OUTCOME OF PERFORATIONS OF THE ESOPHAGUS 


Esophagus Perforations 


No. of Result 
Cases Cause Operation Cured Died Autopsy 
I SHUMIE UNCED. 6s. ce. s aes I I 
I Bo | ee I I I 
3 iSaranto trachea... 565244565 I a I 
2 POreipn Hedy <5. eccse oss 2 2 2 
I Trauma (esophagoscopy). .. . I I 
Totals 5 I 7 (87.5%) 5 


ABBREVIATED CASE REPORTS OF PERFORATION OF THE ESOPHAGUS 
Perforation of a Simple Ulcer 
Case 1.—P. H., age 65, had been admitted to the medical service in 1934 for prepy- 
loric ulcer of the stomach, with hemorrhage. He was readmitted in 1936, and on the 
day of admission had so much distress that he fainted. Voice sounds were diminished 
at the left base and the abdomen was markedly distended. He died shortly after ad- 
mission. Autopsy showed a 5 cm. longitudinal rent in the lower esophagus which had 
perforated into the left pleural cavity. An ulcer was seen at the site of the perforation. 
There were also two ulcers in the stomach proper. 
Perforation of Carcinoma of the Esophagus Into the Trachea 
Case 2.—L. S., female, age 50, with a carcinoma of the esophagus, had had a severe 
cough after eating, followed by bloody expectoration for one week. Roentgenologic ex- 
amination showed a perforation of the esophagus in the region of the cricoid, which 
had perforated into the trachea and outlined the trachea and bronchi. The patient died 


two months later (Fig. 1). 
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Case 3.— KF. S., male, age 58, had had difficulty in swallowing of three months’ dura- 
tion, severe cough and expectoration, had lost 50 pounds during three months. He had 
coughed up swallowed food. Roentgenologic examination showed an obstruction high 
in the esophagus. The bismuth paste entered the trachea. A Kader gastrostomy was 
performed but the patient died two months later. 





Fic. 1.—Case 2, L. S.: Roentgenogram of perforation of esophagus into trachea at site of carcinoma. 
Bronchial tree outlined by barium. 


Case 4.—T. L., female, age 33, had had difficulty in swallowing. Following roent- 
genologic examination a diagnosis of carcinoma high in the esophagus with pressure 
onto the trachea was made. The upper esophagus was resected and a gastrostomy was 
performed in 1936. She died two years later. At autopsy, at the junction of the right 
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bronchus and trachea a perforation measuring 6 Mm. was found. This was present 
in a necrotic, recurrent tumor, which had taken place at the stump of the esophagus 
where it had been resected. Microscopic examination showed a recurrent squamous cell 
carcinoma of the esophagus. Miliary tuberculosis of the lungs and metastases to the 
mediastinal lymph nodes were also found. 


Perforation of an Esophageal Diverticulum 
Perforation of a diverticulum is the result of accumulation of food particles 
which decompose and eventually give rise to symptoms of irritation and 
serve as a suitable medium for the accumulation of bacteria leading to de- 
composition of the wall of the diverticulum and finally to perforation. 


Case 5.—A. R., age 37, had had regurgitation of food 30 minutes to three hours 
after meals. Roentgenologic study showed a small diverticulum of the esophagus at the 
level of the seventh cervical vertebra. The diverticulum was freed at operation and 
walled-off with vaselined tampons for secondary resection. Before this could be per- 
formed, however, the diverticulum perforated. The patient developed a gangrenous 
suppuration of the right lung with pneumonia and died on the sixteenth day after opera- 
tion. Autopsy revealed a perforated diverticulum with mediastinitis and a confluent 


lung abscess with gangrene of the lung. 
Traumatic Perforation by Foreign Body 


Case 6.—J. B., age 71, swallowed a small, hard bone 24 hours before admission, 
followed by pain in the throat and discomfort on swallowing. Esophagoscopy showed 
a swelling 0.5 inch wide and 0.5 inch high on the posterior wall of the esophagus one 
inch below the introitus of the esophagus. On the crest of the swelling a cut was seen 
into which the point of a forceps could be inserted. This was probed but no foreign 
body could be felt. Therefore, it was concluded that the bone which had caused the 
wound must have passed on into the stomach. Swelling developed on both sides of the 
neck. These swellings were incised widely and drained. Roentgenologic examination 
showed widening of the mediastinum with pneumonia at the right base of the lung. The 
patient died the following day. At autopsy, an ulceration and perforation of the esophagus 
were tound; also an acute gangrenous phlegmon of the neck, laryngeal edema, laryngitis 
and bronchitis, atelectasis of the left lung, lobar pneumonia, and myocardial degeneration. 
The cause of death was noted as acute laryngeal edema. 

Case 7.—F. M., male, age 27, swallowed an upper denture while asleep, aboard a 
ship. The ship’s surgeon attempted unsuccessfully to remove the denture. Three days 





later the patient was admitted to Lenox Hill Hospital with swelling on the right side of 
the neck. Temperature 100.6° F., leukocytes 18,000, polymorphonuclear leukocytes 77 per 
cent. Roentgenologic examination showed the plate at the level of the clavicle (Fig. 2). A 
futile attempt was made to remove the plate with an esophagoscope. A six-inch incision 
was then made on the right side of the neck; the vessels of the right lobe of the thyroid 
were ligated and the lobe turned medially; and the ribbon muscles and omohyoid were 
divided. The plate could be felt in the hypopharynx. The point seen on the right side 
in the roentgenogram had perforated the wall of the esophagus. A little exudate, causing 
a grayish coating, was present in front of the spinal column; with an early abscess cavity, 
measuring 2x1 inches. Culture from this cavity showed Micrococcus catarrhalis, non- 
hemolytic Streptococcus, pneumococcus, and gram-negative Bacilli, 

It was impossible to dislocate the plate and extract it through the esophagoscope, 
and so, following a tamponade toward the mediastinum, the opening at the hypopharynx 
was enlarged and the plate extracted. A Levine tube was placed into the stomach and 
the wound was left open, lightly packed with iodoform gauze and with a few sutures 
placed in the skin. Three days later the patient's condition was good and his temperature 
normal. Two days after this, his condition was still satisfactory, but the following eve- 
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ning, at 6.15 P.M., profuse hemorrhage suddenly occurred, both from the wound and from 
the mouth. He lost approximately 1,500 cc. of blood. On packing the wound in the neck, 
the bleeding stopped. Treatment for shock, oxygen and blood transfusion were given. 
At 7.30 p.M. all tampons were removed. No bleeding occurred and the tampons were 
reinserted. At Io p.M., the patient again bled profusely by mouth. The tampons were 





Fic. 2.—Case 7, F. M.: Roentgenogram of traumatic perforation of esophagus on right side caused by 
denture which had been swallowed during sleep. 


removed, but before anything further could be done there was such profuse, frothy bleed- 
ing, both from the wound and from the mouth, that the patient expired. 

At autopsy, interesting findings were discovered. There was an erosion with per- 
foration of the right common carotid artery, elliptic in shape, measuring 0.5xI.5 cm. 
There was also an erosion, with perforation of the esophagus into the trachea, at the 
seventh cartilaginous ring. The perforation into the trachea was I cm. from that found 
in the carotid artery. This explained the hemorrhage, both from the mouth and from the 
wound. 
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Traumatic Perforation During Esophagoscopy 


Case 8.—M. S., female, age 50, was admitted to the Lenox Hill Hospital, on ac- 
count of difficulty in swallowing and regurgitation of food. Roentgenologic examination 
showed an obstruction at the cardia. Esophagoscopy was performed at 9.30 A.M. under 
avertin anesthesia. An 11 Mm. tube was passed into the stomach easily. <A lenger, 
smaller tube was then passed a short distance, whereupon blood was noticed in the tube. 
Immediate use of an esophageal speculum showed a short split in the mucous membrane 
on the posterior wall of the esophagus. The patient became very uncomfortable. The 
neck was tender with crepitation and severe pain on swallowing. Immediate operation 
advised. 

Operation.—Under local anesthesia, an incision was made along the sternomastoid 
muscle and air was noted in the tissues, especially in the deeper part of the neck. The 
thyroid was drawn to the left after liberating the lower pole. On freeing the esophagus 
upward, a cavity was entered containing purulent, bloody material which was removed 
by suction. Cultures were taken. The cavity descended downward into the mediastinum 
on the right side of, and behind, the esophagus. There was a purulent-like deposit lining 
it; and in rotating the esophagus over to the left in order to expose the posterior surface, 
a large slit-like opening more than one-half inch in length was exposed. The edges were 
everted. The slit was closed by means of three chromic sutures. The wound was drained 
and iodoform gauze tampons placed down into the mediastinum, to the lowest margin 
of the cavity. Apparently the cavity was walled-off toward the deeper parts of the medi- 
astinum. Another tampon was placed upward but not against the suture line. Super- 
ficial tampons saturated with hexylresorcinol were placed in the wound, and the lower 
end of the bed elevated. 

Postoperative Course —The following day the patient was doing nicely. Two days 
later the superficial tampon was removed and replaced. The following day, a Levine 
tube was inserted for feeding purposes. There was evidence of slight leakage at the side 
of the neck. On the seventh day, the deep mediastinal tampon was gradually removed. 
There was a profuse foul discharge. On the ninth day, the last tampon was removed. 
On the sixteenth day, feedings were started by mouth, with no evidence of leakage. Two 
days later, the Levine tube was removed and all feedings were given by mouth. The pa- 
tient was discharged one week later with the wound healed, and perfectly well. The cul- 
ture from the abscess cavity showed pneumococcus, Micrococcus catarrhalis, Staphylococ- 
cus albus, and diphtheroid Bacilli. 

Discussion.—Analysis of these eight cases shows that a perforation of 
the esophagus is-always a very serious injury, with an inevitably high mor- 
tality. The presence of mouth organisms in the upper esophagus, and _ sec- 
ondary phlegmonous infection of the neck along the fascial planes, followed 
by mediastinitis is a very grave complication. The only procedure that can 
save these patients is early diagnosis, early operation, wide incisions, and 
tamponade drainage with the introduction of antiseptics into the wound. 

GASTRIC AND DUODENAL ULCER PERFORATIONS.—Many interesting cases 
of perforation have been reported in the early literature. One of the earliest is 
that reported by Crollius, in 1613. A Bohemian peasant concealed a knife in 
his mouth, thinking no one would suspect that he possessed it. While excited, 
he let the knife slip into his stomach. It subsequently penetrated through to 
the skin and the man recovered. Somewhat similar cases are those of a young 
woman, age 22, who, in delirium from typhoid fever, swallowed two iron 
forks which were subsequently expelled through an abdominal abscess,* and 
a French woman, age 35, who, with suicidal intent, swallowed a four-pronged 
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fork which was removed four years later from her thigh, after two years of 
intense pain in that region.® 

In this peculiarly interesting group of cases should be included one de- 
scribed by Hashimoto, former surgeon general of the Imperial Japanese Army, 
another described by Garcia,’ and still another mentioned by Houston.?° 

Hashimoto’s case was a woman, age 49, who was in the habit of inducing 
vomiting by irritating her fauces and pharynx with a Japanese tooth brush, 
a wooden instrument six or seven inches long with bristles at the end. Then, 
one day, she swallowed the brush accidentally. Eleven months later there ap- 
peared in the epigastric region a fluctuating swelling which finally burst and 
from it extruded the end of the brush. After vainly attempting to extract it, 
the attending physician contented himself with cutting off the projecting por- 
tion. The opening subsequently healed. Thirteen years later pain and swell- 
ing returned. On admission to the hospital, October, 1888, two fistulous 
openings were seen in the epigastric region and the foreign body was located 
by probing. Six weeks later the patient was anesthetized, one of the open- 
ings was enlarged and the brush was extracted. In another five weeks the 
openings had healed and the patient was restored to health. 

Garcia’s patient was a man who swallowed a swab, ten inches long, which 
he had used for cleansing his fauces. On the sixteenth day after this, an 
abscess formed on the left side below the nipple and from it was discharged 
a large quantity of pus and blood. In another four days the end of the 
stick protruded. The stick was withdrawn by traction. The wound healed 
within seven weeks. 

Houston mentions a maniac who swallowed a rusty spoon, 11 inches 
long. Tatal peritonitis ensued and the spoon was found impacted at the 
duodenojejunal junction. Hinder'™ reports a rupture of the duodenum by a 
violent kick. 

Spontaneous perforations of the stomach have occurred in a number of 
individuals. Wunschheim!” reported the spontaneous rupture of the stomach 
in a man who vomited and could not empty the stomach on account of an 
esophageal carcinoma ten inches from the teeth. Collins’ described a spon- 
taneous rupture of the stomach in a woman, age 74, the subject of lateral 
curvature of the spine, who had frequent attacks of indigestion with tympanitis. 
On the day of death there was considerable distention, and a gentle purgative 
and antispasmodic were administered. Just before death, a sudden explosive 
sound was heard, followed by collapse. A necropsy showed a rupture, two 
inches long situated two inches from the pyloric end of the stomach.  Lalle- 
mand! also mentions a rupture of the stomach by the act of vomiting. The 
patient was a woman who had suffered with indigestion for five or six months 
but had been relieved by a strict diet. After indulging her appetite to a greater 
extent than usual, she experienced nausea and made violent but ineffectual 
efforts to vomit. While suffering great agony, she experienced a sensation 
as if something were tearing in the lower part of her abdomen. Then she be- 
came unconscious and died that night. Postmortem examination showed that 


the anterior and middle parts of her stomach had been torn, obliquely, to the 
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extent of five inches, the tear extending from the lesser toward the greater 
curvature. The edges were thin and irregular and presented no evidences 
of disease. 

In our own series, there were 


81 perforations of gastric ulcer and 23 of 
It may be purely a coincidence that the incidence of gastric 


duodenal ulcer. 
ulcer perforations was greater during the years of panic and depression than 
during the period of prosperity. (Chart 2.) Let us hope, if this be a correct 
observation: That the lower number of cases in the 1937-1938 period points 
to the beginning of new prosperity. In other words, worry and deprivation, 
with increased nervousness and, therefore, increased smoking and drinking, 
may have caused an increase in the occurrence of gastric ulcer. The incidence 
of perforation in duodenal ulcers has remained at about the same low level. 
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CHART 2.-— 
Sex Incidence -——There were 76 males in the series of 81 gastric ulcer per- 
forations, and 22 males among 23 duodenal ulcer perforations. In the small 
intestine, 15 perforations occurred in males in 16 cases. In the large intestine, 
the incidence was about evenly divided between males and females (Table IT). 

TABLE II 


SEX INCIDENCE IN GASTRO-INTESTINAL PERFORATIONS 


Male Female 

Se 76 5 
Duodenal aCers. 24... 6.5.6.0. 22 

TREC Cee 5 3 
Traumatic gastric perforation. ... oO I 
Simalliantestines:..2.4.2....5...- 15 I 
Carcinoma perforations.......... 2 2 
Colon pertorations............... 4 2 


Diverticulitis perforations........ 6 6 
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Age Distribution —Perforation of gastric or duodenal ulcer rarely oc- 
curred in the very young or the very old. Our youngest case was age i6, 
the eldest age 75. The average age for gastric ulcers was 42.4 years; for 
duodenal ulcers 44.1 years. The average age of perforations of the colon, due 
to inflammatory lesions, was 30 years, whereas, in diverticulitis of the sigmoid 
with perforation, the average age was 54.5 years. The average age for all 


perforations is shown in Chart 3. 
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Cart 3.—Showing, graphically, the age distribution of all perforations. 


Past History—In 17 of the 81 cases (21 per cent) of perforated gastric 
ulcer and in two of the 23 cases (8.6 per cent) of duodenal ulcer perforation, 
the rupture occurred without a previous ulcer history. The mortality was 
slightly higher in gastric ulcer perforations with no previous ulcer history than 
in those with such a history. On the other hand, previous symptoms were the 
rule in cases of duodenal ulcer perforation (Table ITI). 
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TABLE III 


PATIENTS WITH PAST HISTORY OF ULCER 


Gastric Ulcer Duodenal Ulcer 
Total, 81 cases Total, 23 cases 
No previous symptoms: 17 or 21% No previous symptoms: 2 or 8.6% 
5 died (29.4%) I died (50%) 
Previous symptoms: 64 (79%) Previous symptoms: 21 or 91.4% 
Average years 3.3; 17 died (26.5%) Average years 3: 7 died (33%) 
Average years 3.8 Average years 1.5 


From the economic standpoint, perforation 





Time of Hospitalization. 
of a gastric or duodenal ulcer is not as serious a catastrophe as perforation 
of the lower intestinal tract. The average stay in the hospital in the gas- 
tric ulcer cases was 25.4 days and in the duodenal cases 19.5 days. The 
gastric ulcer patients who died after operation lived an average of 4.5 days, 
ranging from one to two days after operation up to 11 days. In the duodenal 
ulcer cases, those who died lived an average of 7.2 days, that is, longer than 
the gastric ulcer cases. ‘The majority died the first day, but some lived to 
the sixteenth and nineteenth days postoperatively (Chart 4). 





4.5 25.4 Gastric Ulcer 
days days Average Stay in Hospital 














Mortality Cases 


Average Stay 4.5 Days 


1st day 4 cases 
2nd day 5 cases 
3rd day 2 cases 
Ath day 2 cases 
6th day 3 cases 
7th day 2 cases 
8th day 1 case 
9th day 1 case 
11th day 2 cases 





Ly 19.5 Duodenal Ulcer 
days days Average Stay in Hospital 











Mortality Cases 


Average Stay 7.2 Days 
1st day 4 cases 


7th day 1 case 
12th day 1 case 
16th day 1 case 
19th day 1 case 


Cuart 4.—Showing the length of hospitalization of gastric and duodenal ulcer cases. 


Time Between Perforation and Admission to Hospital—The average 
lapse of time between admission to the hospital and perforation, in our suc- 
cessful cases, was 4.4 hours in the gastric ulcer group, and 12.8 hours in 
the duodenal group. The average time in the fatal cases was 24.4 hours in 
the gastric and 29.6 hours in the duodenal ulcer group. The average time 
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in all cases was 8.8 hours in the gastric ulcer group, and 17.9 hours in the 


duodenal ulcer patients (Chart 5). 



































Gastric Ulcers Duodenal Ulcers 
Successful Cases Sanne 12.8 hours 
Fatal Cases 24.4 hours 29.6 hours 
Average All Cases 8.8 hours 17.9 hours 














Cart 5.—Showing the lapse of time between admission and perforation. 





Fic. 3.—Roentgenogram of perforation of gastric ulcer showing obliteration of liver dulness, with 
air under both diaphragms. 
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Eliason and Ebeling’ state that if operation is performed within six hours, 
the mortality is 7.5 per cent; from six to 12 hours, 32.9 per cent; from 12 
to 24 hours, 35.4 per cent; and from 24 to 48 hours, 67.5 per cent. The 
shortest time element in our series was 20 minutes from the onset of acute 
symptoms; the longest, a patient in whom perforation occurred five days be- 
fore admission. The latter case died. Mortality is in direct ratio to the 
lapsed time between perforation and operation. As stated at the outset, “The 


Flee as o' 





Fic. 4.—Roentgenogram of perforation of gastric ulcer showing air and fluid under right diaphragm. 
sun must never rise or set without an attempt at the relief of the pathology.” 
Physical Signs.—The most common physical sign of gastric or duodenal 
perforation is board-like rigidity of the abdomen, extending from the upper 
abdomen, downward, depending on the amount of fluid that has escaped into 
the peritoneal cavity, and that which has run down the lumbar gutters into the 
pelvis. [Fluid may also pass upward to the undersurface of the diaphragm and 
may be identified by roentgenologic examination. Rigidity is rarely absent, but 
may be moderate or slight. 
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Liver dulness is another important sign. Its absence indicates a con- 
dition of pneumoperitoneum, or air between the liver and the diaphragm, and 
is indicative of perforation of a hollow organ, usually the stomach or duo- 
denum, more rarely the small intestine. Liver dulness was noted as “absent” 
in 28 of our gastric ulcer perforations and in four of our duodenal ulcer per- 
forations. In 48 gastric and 15 duodenal ulcer cases, no mention of this finding 
was made in the physical examination, probably indicating that liver dulness 
was present (Table IV). 

TABLE IV 


THE RELATIVE FREQUENCY OF VARIOUS PHYSICAL SIGNS 


Gastric Duodenal 
Rigidity Ulcers Ulcers 
NM led 6 a ne ee a a 69 18 
MIS GEL AC ys 4 .aiiacg dro cla Se Sxaiataceio oe 5 2 
Reel aig srs eiaic., Shaves 2c cduc Sta eaters 5 2 
PRN ON sf 0h, aut ae Salas I I 
Mass in abdomen............ I 
Liver dulness 
ADRES HE 7 ae a a Pe 28 4 
ROSE TI sen pe erur ele cuen Metre te hanes cot elovat 5 
Not indicated but probably present.. 48 15 


Clinical Findings.—When perforation occurs the pulse may become rapid 
and thready, but by the time the patient reaches the hospital the temperature 
averages 99.2° F., pulse 82, in patients with gastric ulcer; and 100.2° F., 
pulse 98, in those with duodenal ulcer. A temperature of 102° or 103° F., and 
a pulse rate of 110 to 120 on admission, are indicative of peritonitis and 
predicate a grave prognosis. 

The average leukocyte count on admission in our series was 14,900 in the 
gastric ulcer cases and 13,300 in patients with duodenal ulcer, an average of 
85 and 84 per cent polymorphonuclear leukocytes, respectively. In many 
instances the counts were much higher, but in the very critical cases, the 
polymorphonuclear leukocytes were low, indicating poor resistance. In every 


such instance the patient died (Table V). 


TABLE V 


CLINICAL FINDINGS ON ADMISSION 


Gastric Duodenal 
Average: Ulcers Ulcers 
Witte sDIGOONGENS ic sesre share nie csiecete 14,900 13,300 
Polymorphonuclear leukocytes....... 85% 84% 
MCMAMEPACUTCS <2 cic,ca.6 cscs ee eo 6% + og2° 100.2° 
“ELIS ae Rta A ener ner eee 82 98 


Preoperative Diagnoses —Ninety-two point six per cent of all cases of 
perforated gastric ulcer were diagnosed correctly preoperatively. The remain- 
der were diagnosed as acute appendicitis. In these, the appendix was found to 
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be normal at operation, with evidence present of local peritonitis and free 
fluid due to a perforated gastric ulcer. In the duodenal ulcer cases, intestinal 


obstruction and gastric ulcer perforations were erroneously diagnosed in 


three cases (Table V1). 
TABLE VI 
PREOPERATIVE DIAGNOSES 


Gastric Ulcers 


Duodenal Ulcers 


Pertoration. .. 0.6. 75 or 92.6% Intestinal obstruction......... I 
Acute appendicitis.... 6or 7.4% Gastric nicer: <3 ...-.56s seu 2 
Perforated duodenal ulcer. .... 17 


Roentgenologic Examination.—In cases of perforation of the stomach and 
duodenum, failure to demonstrate gas by roentgenologic examination may 
occur in more than 25 per cent of cases. The use and results of roentgenologic 


examination in our gastric ulcer series are shown in Table VII. 


One case 


showed deformity of the pylorus, and at operation, an ulcer of the pylorus 


was found which had perforated but had become freshly sealed. 


In another 


case, roentgenologic examination showed an hour-glass stomach, and at opera- 


tion a perforated ulcer on the anterior wall of the stomach was found adherent 


to the anterior abdominal wall. Three cases showed pyloric stenosis with 
retention and all three were operated upon, with the following sequence of 
events: One presented an ulcer which perforated during handling at the time 
of operation ; another perforated two weeks after the roentgenologic examina- 


tion, and the third, three months thereafter. 


TABLE VII 


INTERPRETATIONS OF THE ROENTGENOLOGIC EXAMINATION OF 


PERFORATED GASTRIC ULCERS 


26 cases examined before operation 
18 plain films 

Air inder Giaphnragm. «2... 2. ke eee eke 

Air and fluid under diaphragm........... 

Negative findings............ 


8 with barium meal 
Perforation during examination. . 
6 hours after meal 
10 hours after meal 
24 hours after meal 


Deformity of the pylorts..............6. 
(sealed perforation found) 

Piotir-21RSs StOmaCh. <6. .4 68 hess sew eess 
(perforation sealed anterior abdominal 


wall) 


PysOtC RUCROSIS 2s Seniesa se koe es oles 6A 
(1) Ulcer perforated during operation 
(2) Ulcer perforated two weeks later 
(3) Ulcer perforated three months later 
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10 cases (55.5%) 


3 cases (16.6%) 


5 cases (27.7%) 


3 cases 


I case 


I case 


3 Cases 
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In the duodenal ulcer series, four of 23 (17.4 per cent) were examined 
roentgenologically (Table VIII): 
TABLE VIII 
INTERPRETATIONS OF THE ROENTGENOLOGIC EXAMINATION 
OF PERFORATED DUODENAL ULCERS 


(CASESIERAMUNEG... ./6 siocaiatslneiiw as 4 out of 23, or 17.4% 
PUAUT APRN (o.'n2a, osetia ee aseemerele. 2 cases 

Air under diaphragm......... I case 

NGS ATIVE icc rersiara acl ele ee I case 
Wath: barium: meal... 6%. 06.5% 2 cases 

Duodenal mice. ..... 20s slew ss 2 cases 


Operative Procedures.—Flilty-eight of our 81 gastric ulcer perforations had 
simple closure of the perforation with 24.1 per cent mortality ; four had simple 
closure of the ulcer plus appendicectomy, with 25 per cent mortality; 13 had 
primary closure plus gastro-enterostomy, with 30.7 per cent mortality. Two 
patients who had primary gastric resection at the time of perforation survived. 
Two cases were drained, with 50 per cent mortality. One of these patients had 
a large, bilateral subdiaphragmatic abscess with air and pus under the dia- 
phragm. No distinct perforation could be identified at operation but later, 
roentgenologic examination showed the presence of a perforating ulcer. This 
patient survived. The other patient was a late case with a perforation near 
the cardia that could not be properly sutured. In spite of drainage, the 
patient died.* Two cases were so ill that operation was contraindicated and 
both died. The types of operation performed and the mortality of each are 
shown in Table IX. 

TABLE IX 


RESUME OF RESULTS OF OPERATIONS FOR PERFORATED GASTRIC ULCERS 


Mortality 
Type of Operation Cases Deaths Per Cent 
RGIS ce wich y ence een hosel oie'ag we a Sar 58 14 24.1 
Closure and appendicectomy............ 4 I 25 
Closure and gastro-enterostomy......... 13 4 20157 
SAStLIC TESCCHON soars se aarew. a Seam aS RE 2 oO O 
POT UAIA OOM oreo ose raed aiesiee ate wh hy SO. Roreds 2 I 50 
Noroperation (tool). .geciatyuajed a kacdens 2 2 
MOAN SS ae toca oi onc H RS ORIN soe 81 22 275% 


In the duodenal ulcer cases, practically the same statistics prevailed, as 
shown by Table X. Sixteen had simple closure, with four deaths, or 25 per 
cent mortality: three had closure plus immediate gastro-enterostomy, with 
33 per cent mortality; and one had closure of the perforation plus stretching 
of a seemingly closed gastro-enterostomy that had been performed two years 
previously for duodenal ulcer. This second procedure was followed by recov- 
ery and the patient has remained well for 12 years. Primary resection was 

* Robert T. Morris** reports a case of unusually large perforation at the site of an 
old gastric ulcer. He did not close the perforation but placed a large wick drain down 
to the opening. The patient made a good recovery. 
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performed in one case but the patient succumbed to an apparent cardiac 
failure during operation. Two cases were not operated upon because they 
were too ill. The total average mortality in the operated duodenal ulcer cases 


Was 34.7 per cent. 


TABLE X 
RESUME OF RESULTS OF OPERATIONS FOR PERFORATED DUODENAL ULCERS 
Mortality 
Type of Operation Cases Deaths Per Cent 
CIOS ORs aetna a 16 4 25 
Closure and gastro-enterostomy......... i I 33 
Closure and stretching of a previous gas- 

EPO-EMUCHOSLOMY s.. 66s i 6 esc siee ssies I fe) O 
IUESEC [70 1 aoe a a gee I I 100 
No operation (too all), ....5. 06.65 sass s0s 2 2 

PECs i4nG DER eeee ee Re aeed 23 8 an. 


If we now compare our own statistics with those of other authors, here 
and abroad, as shown in Table XI, the outstanding fact is that the average 
mortality in a large series of cases, that is more than 50 cases, is between 20 
and 25 per cent. A few reports are remarkable for their low mortality rate. 

TABLE XI 


COMPAKATIVE OPERATIVE MORTALITY AND TYPE OF OPERATION 


Gil- 
Pres- mour 
ent Guth- Mat- Sear- and Wood- Gra- But- Bren- Til- Mc- 
Series rie!® tingly’? Smith’ by!® Saint2® all?! ham‘ ler ner% ton Creery‘? 
No. of cases... ..... 104 42 91 41 33 64 36 60 47 27 52 170 
Per cent mortality. 27.5 16.6 14.2 6.1 6.1 4.7 13.9 3-3 6.3 3.7 1.9 20.5 
Simple closure... 78 42 90 39 33 63 31 60* 27 52 
Closure and gastro- 
enterostomy..... 16 I 2 I I 16 22 
Secondary gastro- 
enterostomy..... 5 3 4 8 3 
Pyloroplasty...... 47 
22 For- 22 For- 
eign eign 
Clin- Clin- Graves, 
U.S. A. ics ics Schmie- Elia- 
1921- 192I- 192I- den Rhodes son 
1933 1932 1932 Clinic and and 
44 Indi- Com- Sha- Frank- Col- Ebel- 
Sources® vidual bined wan26 furt lins?? James ling Black?9 
NOs GE ESAGES 6k cis siss0 3121 5061 227 144 155 75 74 50 
Per cent mortality.... 25.9 22.6 23.9 24.2 26 25 24 47.2 8 


Butler?* believes that simple closure should be undertaken by all except 
the most experienced surgeons, and that, where the elapsed time is under six 
hours and the ulcer is duodenal and chronic, with moderate induration and 
deformity, excision of the ulcer should be performed, continuing the incision 
through the pyloric ring and suturing the wound transversely. If the ulcer 
be callous, the deformity great, and the time under six hours, a posterior 
gastro-enterostomy might well be performed. In gastric perforations, only a 

* This simple closure was by free or pedunculated fat graft tied over the perforation. 
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simple closure with possible cauterization or excision of the ulcer margin 
should be performed regardless of the time of perforation. Woodall! feels 
that any additional surgery, such as gastro-enterostomy, excision of the ulcer, 
or pyloroplasty, performed at the time of primary closure of the perforation, 
adds a definite risk and can be justified only by the prospect of unquestioned 
benefits accruing therefrom. 

It is the consensus of opinion, in which our experience causes us to concur, 
that simple closure is the safest procedure. Secondary gastro-enterostomy is 
rarely required, and is safer as a secondary procedure when definitely indi- 
cated. 

We used general anesthesia when operating upon 64 gastric and 14 duo- 
denal ulcer cases. Spinal anesthesia was used nine times in gastric and four 
times in duodenal ulcers. It was necessary in a few instances to supplement 
the spinal anesthesia with a general anesthetic. Local anesthesia was used 
twice in each group (Table XII). 

TABLE XII 


ANESTHESIA 


Gastric Duodenal 
Ulcers Ulcers 
GOHGRANS 6 tos ud oe eeneeateeere 64 14 
LEE erate iiket ai avo deler te tois tovaracde abana 2 2 
©) 01132 ne a ee 9 4 
General and spinal........... 4 I 
79 2I 


Apparently, in early cases it does not make much difference whether 
patients are drained or not. We agree with Woodall?! that drainage is indi- 
cated, and is of value only in the grave, late cases. In our series, drains 
were used as follows : 

TABLE XIII 


DRAINS 
Gastric Duodenal 
Ulcers Ulcers 
CASES Hr A. kaeaieees iiss 79 21 
Diet 0( 0 Re ae 28 (35.4%) 7 (33%) 
Die Seas by aid ban norte 14 (50%) 5 (71.4%) 


Pathology.—The peritoneal fluid was cultured in 15 gastric ulcer perfora- 
tions and was sterile in nine (60 per cent). In six instances, the reports of 
the culture were positive. (1) Micrococcus pharyngococcus siccus; (2) 
Staphylococcus albus and viridans; (3) pneumococcus, Type 3; (4) Staphyl- 
ococcus albus; (5) bacillus diphtheroid; and (6) short-strain Streptococcus 
gram-negative Diplococci and gram-negative Bacilli. The only positive culture 
in the duodenal group was a Staphylococcus albus. 

The average, approximate, size of perforation in the gastric group was 
5.8 Mm.; in the duodenal group, 7.2 Mm. The smallest pin-point perforations 
were approximately 2 Mm. in diameter. The largest, of a gastric ulcer, was 
18 Mm., and this patient died. Another patient, with a 20 Mm. perforated 
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duodenal ulcer, recovered. Apparently the size of a perforation had no direct 
relation to prognosis. 

The closer the perforation was to the pylorus the better the prognosis ; 
the nearer to the cardia, the worse. The great majority of gastric ulcers 
occurred close to the pylorus. The majority of perforations of the duodenum 
were in the first portion. Fourteen were in this region, five in the second 
portion, one on the posterior wall, and in three instances the location was not 
stated. 

The pathologic findings are summarized in Table XTV. 

TABLE XIV 


SUMMARY OF THE PATHOLOGY OF THE PERFORATED ULCERS 


Culture: Gastric Ulcers Duodenal Ulcers 
Ee ee ee a eee 15 3 
SL CEL Sry Fae ea Ae On ae a 9 2 
EE ie Ne eee ote a ats cig ace pba on 6 I 
Size of perforation (approximate): 
ANP TT SE Pd 5.8 Mm. 7.2 Mm 
SS bay Sars eee ee ea a a 2 Mm 
LAY RSS Rest ee er ar 18 Mm. (died) 20 Mm. (cured) 
Location of perforation: 
iAG O10 CUB Ca nee: ae ee 55 
1-2” from pylorus, lesser curvature.......... 17 
.” or more from pylorus: 
Anterior wall; greater curvature............ 3 
Posterior wall; sealed.................. i ae 
LEDS CATT Re ea I 
Nomerioration Seen. «2.665. .6 oss cee ee es I 
TSR COUELOT er ae gran Cees ne ea 14 
DOG OCT LIC CR ye ee. ieee eee ee ae 5 
ROSE IO? 72) | EEE eee ee eee ee I 
3 


AR ee eae 
Pre- and Postoperative Complications —TVhe pre- and postoperative com- 
plications of the gastric ulcer cases are shown in Tables XV and XVI. 
TABLE XV 


COMPLICATIONS IN ADDITION TO PERFORATION OF GASTRIC ULCER 


No. of 

Cases Preoperative Postoperative Result 
1 Mitral stenosis and insufficiency Pneumonia Death 
5 General peritonitis Bronchopneumonia 5 deaths 
1 Hyperthyroidism Parotitis Cured 
I Operation for perforated gastric Cured 


ulcer one year before 

In Woodall’s series! of 26 traced cases, ten were reoperated upon sub- 
sequently ; two were for second perforations occurring four and 12 months 
after the original perforation ; the remaining eight were for obstruction occur- 
ring six weeks to 14 years after the primary perforation. Five of the eight 
obstructions developed within one year of the original operation, two within 
three years, and one within 14 years. 

In our duodenal group, there were 12 cases with pre- and postoperative 
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TABLE XVI 


POSTOPERATIVE COMPLICATIONS OF PERFORATIONS OF GASTRIC ULCER 


No. of Result 
Operation Cases Complication Cured Died 

CLC]. De) Re A EPP De 3 Pylorie:stenosiss alles. of) ecsnise aoe 3 
, CULO a ee ee 2 Parotitis sbotle< <2 sss canines t/ Aotis 2 
RE POSUEG ta eennein uc ene tetaoded 2 Wound disruption, pneumonia, both 2 
GiOsuhe cases cass ss eee I Phlebitis femoral vein.......... I 
MGR ti coe reise ise Meh I PUGUIIS ore ecco ee oe ee aes ’ I 
WiOsUGOn di cd.. 5 was ead I Subphrenic abscess, drained... . . ss I 
On Lh a ge 2 Wound infection, all 3: 2... 2.0... a 
RO ASTIRE rsh rscy e T jce. s I Atelectasis left hime. .s..dscawesss I 
RO VOSOM EA «As cae cies ets ours I Atelectasis right lung......... aera I 
lOSUTES soe a Oo Sd: 2 Bilateral pneumonia, both......... 2 
ROHOSUNG cs nthes Seue loc areas NS elie 7 Peritonitis, general, all 7......... 7 
(CIORUEO Scien Se woes Pet I Subphrenic abscess, peritonitis...... I 
Closure and appendicectomy i Bronchopneumonia................ I 
Closure and appendicectomy I PGRIVOMIGIS A sisi cewithiw Sheed e-taee ou.en I 
Closure and gastro-enteros- 

0) 00 Recs eee ee eae I Wound mtection: << ccns kee sce ae I 
Closure and gastro-enteros- 

100 Ae ee Rae ae I Wound disruption............... I 
Closure and gastro-enteros- 

POT: Sone pints teenie 300s ales I Pneumonia. . Sicko meme I 
Closure and gastro-enteros- 

WOM 5. os dose uo se ids I Gastric hemorrhage............ ae I 
PDEA ARE 2 oof eno Sass Se I Etta soviet ape toch Gol dt I 


complications. One case had had a cholecystectomy and an appendicectomy 
one year previously. Two patients had positive Wassermann reactions and 
recovered without complication. Two had postoperative wound infections, 


TABLE XVII 


PREOPERATIVE AND POSTOPERATIVE COMPLICATIONS, BESIDES PERFORATION, 
OF DUODENAL ULCERS 


No. of Preoperative Postoperative Result 
Operation Cases Complication Complication Cured Died 
Closure: ..¢. 44. 2 Wound infection; both 2 
Closure... <5: I Cholecystectomy and 
appendicectomy I 
vear before. I 
ClOSUPE:. 5. 65. 2 Syphilis, both. 2 
(SHOSGTE.. 605.45. I Duodenal hemorrhage I 
CLOSUTE. 005 « 2 Peritonitis Pneumonia 2 
AGBUTE, 656s sc I Ileocecal resection for Peritonitis I 
Ca. 9 years before. 
CIOSUEE 2 F050. ss-0 I Subphrenic abscess, op- I 
eration 
Closure and I Lung abscess I 
gast.-ent. 
Closure and I Gastro-enterostomy I 
Stretching of two years before. 


gast.-ent. 
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and one had a duodenal hemorrhage. All of these cases were operated upon 
with simple closure of the perforation. The complete analysis is shown in 


Table XVII. 


Readmissions.—FVilteen of the cases of gastric ulcer perforations were 
readmitted to the hospital after the first operation ; two were readmitted twice, 
Five duodenal ulcer cases were 


dying at the time of second readmission. 
readmitted a second time. A complete analysis of the readmissions is shown 


in Table XVIII. 


TABLE XVIII 


ANALYSIS OF INSTANCES OF READMISSION FOLLOWING OPERATION FOR 
PERFORATED GASTRIC ULCER 


Cause 


Bleeding ulcer..... 


Pain, vomiting and 
hemorrhage 

Marginal ulcer; vom- 
iting; hemorrhage 

Pneumonia........ 


Ulcer symptoms; 
vomiting 


Ulcer symptoms; 
vomiting; duo- 
denal ulcer 

Ulcer symptoms; 
hemorrhage... . } 

Pain and vomiting 

Ulcer symptoms, 

Pain and vomiting { 


Peritonitis (cause 
unknown) 
Pyloric stenosis 


Pyloric stenosis... . 
Pyloric stenosis... . 


Duo. ulcer, 
evidence 
Perforation, ulcer. . 
Pain, hemorrhage, 
x-ray evidence of 
retention; re- 
gional ileitis; co- 

litis 


X-ray 


Previous 
Operation 
Closure and gas- 

tro-enterostomy 
Closure 
Closure and gas- 
tro-enterostomy 
Closure, secondary 
gastro-enteros- 
tomy 
Closure and ap- 
pendicectomy 


Closure 


Closure 


Closure 

Closure and gas- 
tro-enterostomy 

Closure 

Closure 

Closure 


Closure 


Closure 
Closure 


Time 
Elapsed 


Q yrs. 


tN 


yrs. 


7 yrs. 


yrs. \ 
mos. | 


J5 


oy 


yrs. 


“NI on 


mos. } 


mos. 


NI 


ty 


mos. 


mos. 


N 


9g mos. 
1% yrs. 


4 yrs. 


2 yrs. 
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Treatment 


Gastric resection 
Gastric resection 


Gastric resection 


Duodenal tube 
feeding 


Operation ad- 
vised, refused 


Sippy diet 


Sippy diet 
Drainage 


Gastro-enteros- 
tomy 

Gastro-enteros- 
tomy 

Gastro-enteros- 
tomy 

Gastro-enteros- 
tomy 

Closure 

Sippy diet 


Immediate 
Result 


Cured 
Cured 
Cured 
Died 


Cured. Operated 


on 2 yrs. later 


for ulcer, else- 
where. 
Unimproved 


f Improved 
Died 


Improved 

Died 
Died 
Cured 
Cured 
Cured 


Cured 


Cured 
Improved 
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READMISSION DUODENAL ULCER CASES 


Previous Time Immediate 
Cause Operation Elapsed Treatment Result 
Pyloric stenosis.... Closure yr. Gastro-enteros- Cured 
tomy 
Pyloric stenosis.... Closure 7 yrs. Gastro-enteros- Cured 
tomy 
Perf. ulcer with peri- Closure 22 mos. Died 
tonitis, 6 days 
Duo. ulcer, symp- Closure 4 mos. Medicaltreatment Improved 
toms 
Ca. tongue, tonsils, Closure 10 vrs. Gastrostomy Died 
nodes 


Follow-Up of Gastric Ulcer Perforations—We have classified the fol- 
low-up (Table XIX) according to the type of operation performed, namely, 
simple closure, closure plus gastro-enterostomy, gastric resection and drain- 
age. 

Simple Closure-—Of 62 cases that had simple closure, 15 are known to 
be dead; 47 alive. Of these 47, 24 (51 per cent) have been followed to 
date, an average of five years. Fifteen were followed for six months to seven 
years but were finally lost to follow-up (average time followed, three years). 
Three cases died later, and of five cases we have no follow-up at all. Of the 
24 followed to date, 21 (87.5 per cent) are well; three have symptoms but 
are well if they maintain a diet. Of the remaining 21, one was recently 
operated upon for cholelithiasis, but has had no ulcer symptoms; one had a 
cauterization and pyloroplasty elsewhere, four had a secondary gastro-enteros- 
tomy. Of the 15 cases lost to follow-up, one was known not to be well after 
five years ; another had a secondary operation (probably gastro-enterostomy ) 
in Sweden, ten months after the first procedure, and was well three years 
later ; and another case had signs of stenosis five years later, for which gastro- 


enterostomy was advised. 


TABLE XIX 


FOLLOW-UP RESULTS ON CASES OPERATED UPON 
FOR PERFORATED GASTRIC ULCERS 


No. of cases followed to date..... 24 
2) [Cee eS SCRE RD en ee 21 (87.5%) 
WIGEr SVMADEOMS so x.0Socredic smal 3 


Analysis According to Procedure 


No. 


of Followed Per Time Aver. Followed Time Aver. Died No 

Procedure Cases Dead Alive to Date Cent Followed Time But Lost Followed Time Later Record 

Closure ......:0.. 62 I5 47 24 51 6Omos, to  5§ yrs. 15 6 mos. to 3 yrs. 3 5 
i3 yrs. 7 yrs. 

Closure plus 13 4 9 ts) 6 I to9 4 yrs. 2 I 

gastro-en- yrs. 

terostomy 
Resection.... 2 2 I I yr. I 
Drainage.... 2 I I I 3 mos. 
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Of 13 cases, four are known 





Primary Closure Plus Gastro-Enterostomy. 
to be dead. None of the remaining nine have been followed to date, but six 
were followed from one to nine years, and were well when last seen. 

Primary Resection.—One case was followed a year and was well at that 
time. The other case was lost to follow-up. 

Primary Drainage-—One case was followed for three months and then 
lost. The other patient died. 

Follow-Up of Duodenal Ulcer Perforations——Simple closure was_ per- 
formed in 17 cases, of whom four are dead. Six have been followed to date 
(46.1 per cent). Of these, four are well and two have ulcer symptoms. 
Another three cases were followed from one month to two years. Three 
died later, and one case was not followed at all. Of three cases who had 
primary closure plus gastro-enterostomy, one died, one was followed for 
ten years, and was lost to follow-up but was well at that time, and the third 
was not followed (Table XX). 

TABLE XX 
FOLLOW-UP RESULTS ON CASES OPERATED UPON 
FOR PERFORATED DUODENAL ULCERS 


No. of cases followed to date ..... 6 
2S | ESE nee Oa ES ely enn 4 (66.6%) 
iter symptoms. . <6 s.dies oa ve’ 2 


Analysis According to Procedure 


No. 
of Followed Per Time Aver. Followed Time Aver. Died No 
Procedure Cases Dead Alive to Date Cent Followed Time But Lost Followed Time Later Record 
Closure. ....... 27 4 13 6 46.1 4mos. 5!gyrs. 3 Imo. to 1 yr. 3 I 
to 12 2 yrs. 
yrs. 
Closure plus 3 I 2 I 10 yrs. I 
gastro-en- 
terostomy 
Resection.... I I 


Analysis of Immediate Operative and Late Mortality—The analysis of 
22 deaths following operation in the gastric ulcer series is seen in Table X XI. 
In seven of the 22 deaths, autopsy was performed and the findings are re- 
corded. An analysis of the eight operative deaths in the duodenal series is 
detailed in Table XXIT. The combined analysis is prevented in Table XXIII. 

Late Mortality—lIn the gastric ulcer series, there were five late deaths. 
One patient had had closure and a gastro-enterostomy, with gastric resection 
a year later for a marginal ulcer. He died elsewhere, nine years later, from 
hemorrhage from a marginal ulcer. A second case died of pneumonia seven 
years after closure and a gastro-enterostomy. Autopsy showed pneumonia 
and empyema. Two cases died, five and five and one-half years, respectively, 
after simple closure, from pulmonary embolism, proven at autopsy. Both 
cases had been readmitted with ulcer symptoms and were under medical 
treatment at the time of death. A fifth case died of peritonitis one year after 
closure and a gastro-enterostomy, of undetermined cause. He had been oper- 


ated upon and drained (Table XXIV). 
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12. 
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15. 
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18. 
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21. 
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GASTRO-INTESTINAL PERFORATIONS 


TABLE XXI 


ANALYSIS OF OPERATIVE MORTALITY IN CASES OF PERFORATED GASTRIC ULCER 


Time of 


Perfora- 
tion 
at nts: 
2 irs: 
48 hrs. 
344 hrs. 
8 hrs. 
24 = hrs. 
5 firs, 
27 firs: 
13). irs: 
36 _—shrs. 
II days 
2 hrs. 
48 hrs. 
214 hrs. 
48 «hrs. 
8 hrs. 
r jhirs: 
24 = hrs. 
6 hrs. 
4 days 
2 hrs: 
24 hits. 


Age 
57 


60 


42 


44 


19 
66 


1 
ow 


NI W 
un & 


50 


39 


Temp. 
on 

Adm. 

IOI° 
99° 


100. 4° 
99 .6° 


100. 8° 


103.2" 


IOI. 4° 


102.0° 


FOT.2° 


98. 6° 


° 


lot. 2 
100° 
99° 
100. 8° 


° 


99 . 2° 


IOI. 4° 
102. 8° 
98 .8° 


10322" 


98.6 


100.6° 


Pulse 
on 
Adm. 


120 


80 


88 


114 


100 


140 


110 
100 
60 


104 
78 


104 
96 
go 


108 


Operation 


Closure 


Closure and 
gastro- 
ent. 

Closure 

Closure and 
gastro- 
ent. 

Closure and 
gastro- 
ent. 


Closure and 
gastro- 
ent. 

Closure 


Closure and 
appendi- 
cectomy 

Closure 


Closure 
Closure 
Closure 
Closure 
Closure 


Drained 
Closure 
Closure 


Closure 


Closure 


Closure 


393 


Time 
Post 
Opera- 

tion 
2 hrs. 
3 days 


2 days 
3 days 


I day 


2 days 


53 days 


4 days 


1 day 


4 hrs. 


2 days 
6 days 
8 days 
4 days 
7 days 


g days 
7 days 
6 days 


4 days 


II days 


2 days 


Cause of 
Death 
Cardiac 
failure 
Peritonitis 


Peritonitis 
Peritonitis 


Gastric 
hemorr- 
hage 

Peritonitis 


(moribund) 


Pneumonia 


Subphrenic 


abscess and 
peritonitis 


Peritonitis 


Peritonitis 
Peritonitis 


(moribund) 


Peritonitis 
Peritonitis 
Pneumonia 
Peritonitis 
Pneumonia 


Peritonitis 
Peritonitis 
Pneumonia 
and peri- 
tonitis 
Peritonitis 


Pneumonia 
(bilateral) 
Peritonitis 


Autopsy 
Findings 


Peritonitis 


Gastric 
hemorr- 
hage 


Perforated 
Gastric 
Ulcer and 
peritonitis 


Peritonitis 


Pneumonia; 
2nd. ulcer 
in duode- 
num 


Pneumonia 
and peri- 
tonitis 

Peritonitis; 
2 Ulcers. 
Perfora- 
tion of 
anterior 
one 
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TABLE XXII 


ANALYSIS OF OPERATIVE MORTALITY IN CASES OF PERFORATED DUODENAL ULCER 


Time of Temp. Pulse Time 
Perfora- on on Post Cause of Autopsy 
Case tion Age Adm. Adm. Operation Operation: Death Findings 
z. 2 hrs. 44 100° go = Gastric re- On table Cardiac 
section failure 
2. 43 Died 10 min. Perforated 
after ad- duodenal 
mission ulcer and 
peritoni- 
tis 


3. 4 hrs. 43 99.6° 114 Closure and 7 days Lung ab- 


gastro-ent. scess 
4. 24 brs. 54 99° 90 Closure 19 days Subphrenic 
abscess 
5. 48hrs. 61 100.8° «110 Closure 12 days Peritonitis Peritonitis 
perfora- 
tion of 
gall- 
bladder. 
Stone in 
common 
duct 
6. 4days 45 100.6° 120 10 hrs. Peritonitis  Peritonitis. 
Perfo- 
rated 
duodenal 
ulcer 
(1 inch) 
7. 48hrs. 63 103.4° 128 Closure 1 day Peritonitis 
8. 5 hrs. 63 102° 120 ~=6©Closure 7 days Pneumonia Pneumonia. 
Perfora- 


tion (1 of 
2 ulcers) 
and di- 
verticu- 
lum of 
duode- 


num 


TABLE XXIII 
SUMMARY OF STATISTICS IN TABLES XXI AND XXII OF THE CASES DYING FOLLOWING 
OPERATION FOR PERFORATED GASTRIC AND DUODENAL ULCERS 


Time Cause of Death 
Time of Post Sub- 
Perfora- Opera- Perito- Pneu- Cardiac phrenic Hemorr- Lung 
tion Age Temp. Pulse tion nitis monia Failure Abscess hage Abscess 
Gastric ulcers, 22 
GCRBPR: cue sees 32.8 hrs. 48 100.6° 100 6days 14 5 I I I 


Duodenal ulcers, 8 
ee 32.4 hrs. 52 100.8° 110 51% days 4 I I I 
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TABLE XXIV 


GASTRO-INTESTINAL PERFORATIONS 


ANALYSIS OF LATE MORTALITY FOLLOWING OPERATIONS UPON PERFORATED GASTRIC ULCERS 


First Operation 
1. Closure plus gas- 
tro-enterostomy 


Ny 


Closure plus gas- 
tro-enterostomy 
3. Closure 


4. Closure 


Closure plus gas- 


wn 


tro-enterostomy 


Two of the duodenal ulcer cases that had had simple closure died later. 


Later Symptoms or 
Operation 
Marginal ulcer and 
gastric resection, I 

yr. later 
Pneumonia, 7 yrs. 
later 
Ulcer symptoms, 5% 
vrs. later 
Ulcer symptoms, 5 
yrs. later 
Peritonitis, I yr. later 


Cause of Death 
Died elsewhere g yrs. 
later, from hemorr- 
rhage. 
Pneumonia 


Sudden 
Sudden 


Peritonitis, cause un- 
known 


Autopsy Findings 


Pneumonia and 
empyema 
Pulmonary embolism 


Pulmonary embolism 


One had a 


second perforation 22 months after the first and died of peritonitis following operation 


(confirmed by autopsy). 


Another patient was readmitted six weeks after discharge fol- 


lowing primary closure and died from pneumonia and nephritis soon after this admission 


(Table XXV). 


ANALYSIS OF 


First Operation 


Re CIOSOPC sk 65-3) Sic 


2. ‘ClOSUTE: «6 sas 


LATE 


TABL 


MORTALITY 
DUODEN 


Later Symptoms or 
Operation 
Closure 2nd perfora- 

tion, 22 mos. later 
Bronchopneumonia 

plus nephritis, 6 
wks. later 


TOBE. C 


AL 


E XXV 


ULCERS 


Cause of Death 


Peritonitis 


Pneumonia 


ONTINUED 
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FOLLOWING OPERATIONS UPON PERFORATED 


Autopsy Findings 


Peritonitis and myo- 


carditis 








POSTAPPENDICEAL ABSCESS IN THE RECTOVESICAL 
POUCH: TRANSRECTAL DRAINAGE 


C. Fremont VALe, M.D. 


Detroit, Mica. 


FROM THE SURGICAL DEPARTMENT, WAYNE UNIVERSITY SCHOOL OF MEDICINE, AND DETROIT RECEIVING HOSPITAL, 
DETROIT, MICH, 


ANY FURTHER REDUCTION in the tragically large number of deaths occur- 
ring annually because of disease beginning in the appendix must be obtained 
by more successful treatment of its complications. Definite advance in the 
more efficient care of the late cases has been made in recent years. A more 
studied judgment as to the proper time to operate is seen, together with a 
will to delay, if it seems wise, against the importunities of family and friends. 
The disease is being allowed to subside completely in more patients, who 
return later for a safe interval appendicectomy. The nasal catheter to which 
Wangensteen*4 added continuous suction, the Miller-Abbott intestinal tube 
which Abbott and Johnston! 14 have applied to ileus and obstruction, the 
wider use of parenteral fluids which Coller and Maddock® have indicated how 
to employ with greater accuracy, and the simplification and freer use of blood 
transfusion, have aided materially in improving the treatment of peritonitis, 
ileus, obstruction and malnutrition. 

Abscess in the rectovesical pouch following removal of the acute or early 
perforated appendix is one complication which has not received the emphasis 
it deserves, either as to diagnosis or treatment. As to the latter particularly, 
there is a marked divergence of opinion. The diagnosis, we must conclude, is 
not made, all too often, because this condition is not even in mind. During the 
last three years my associates and I have seen 26 cases which in our judgment 
have required drainage of an abscess in the rectovesical pouch. Twenty-one 
of these have occurred in 785 cases at Receiving Hospital, thus, at a rate of 
2.67 per cent. The other five have been seen in consultation. The incidence 
here is estimated at a lower figure, as would be expected in private patients. 
It has become perfectly evident that the more constantly we have this compli- 
cation in mind the more often we find it. 

The picture is in part the same as that of any other concealed abscess, ir- 
regular fever, malaise, lack of appetite and elevation of the leukocyte count. 
More often this appears somewhere from the fourth to the seventh postopera- 
tive day to spoil what promised to be a happy convalescence. Not infrequently, 
however, the postoperative course is unsatisfactory from the beginning, the 
fever, distention and leukocytosis showing little evidence of approaching nor- 
mal. Nather and Ochsner™ add a third general type which appears much 
later. We have not yet seen a case belonging to this group. Frequency of 
stool is common, often with the complaint of fullness in the rectum which def- 
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ecation does not relieve. Mucus is usually present in the stool. In two cases 
reported here this was so abundant that practically clear mucus was extruded 
from the anus almost constantly. Bailey? says this is pathognomonic of ab- 
scesses in the rectovesical pouch. Haggard'® would seem to agree. This has 
proven true in our experience. It is due to excessive stimulation of the mucous 
glands of the rectum by the adjacent infection. If the abscess is in contact with 
the bladder wall, there may be urinary symptoms consisting of frequency, 
urgency, even tenesmus and pain. The urine may show pus cells. We have 
found this in but two cases in this series. However, one was quite severe, 
having in addition, edema of the scrotum extending to the perineum. 

Some degree of distention of the small intestine, from that questionable 
upon inspection but evident from increased tympany in the lower abdomen, 
to extensive ballooning, has been determined to be present in every case. In 
nine cases it amounted to clinical obstruction, with colicky pain, nausea, vomit- 
ing, increased audible peristalsis, and confirmatory plain roentgenogram. 
Since this has been so prominent in our experience we emphasize the necessity 
of looking for a pelvic abscess when obstructive symptoms appear in the post- 
operative course of perforative appendicitis. 

Relaxation of the rectal sphincter is probably present to some degree in 
every case. Since the tonus of the sphincter is not constant in all persons it is 
often difficult to be certain of this sign unless daily rectal examinations are 
made by the same surgeon, and with this point definitely in mind. It can be 
ascertained with assurance in well over 50 per cent of cases and is of great value 
in making the diagnosis. 

As the finger reaches a point just above the prostate a mass is felt. It 
usually bulges into the anterior rectal wall, often to a marked degree, is soft 
and cystic, suggesting that fluctuation might be obtained if the mass were ac- 
cessible to two fingers. This sensation is not always present, however. At 
times, when the abscess has formed slowly, or has been discovered late, the 
mass is indurated and pitting edema will be a palpable finding. Tenderness 
is present but the degree is usually surprisingly less than the exquisite tender- 
ness associated with confined pus. Some, and probably most, abscesses in the 
rectovesical pouch form there because of immediate gravitation of infection 
following perforation. In these, tenderness is at first the only evidence of the 
impending pathology, the mass forming later. It is interesting to note that in 
a few cases the abscess formed higher up and its progress downward could be 
followed until it reached the midline just above the prostate. In some it could 
be felt suprapubically before the finger in the rectum could reach it. 

There is, so far, no unanimity of opinion as to what may be done at the 
primary operation to prevent the formation of pelvic abscess. The argument 
centers around the question of drainage. It swings from the dogmatic posi- 
tion of Brunn’ and others, never to drain in pelvic appendicitis to that of Eliot 
and Pickhardt,''! and Evans,'? who believe such abscesses indicate defective 
drainage. Eliot and Pickhardt advise washing out the pelvis with saline, 
sponging dry, and placing a drain down into the rectovesical pouch. Sloan?” 
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believes that leaving the pelvic drain in place for a week and withdrawing it at 
the rate of 2 cm. a day will reduce the incidence. Brunn,’ however, expects 
some abscesses to occur, but does not greatly fear them. 
is largely midway between these extremes. Most cases with free fluid in the 


The practice to-day 


pelvis are probably treated by removing the fluid by suction and inserting a 
pelvic drain. In three of our cases there was no drain used; in seven, a drain 
was placed in the pelvis, and in the remainder in the right lower quadrant. 
Any fluid present was removed by suction. This seems to indicate that a 
certain number of abscesses will form in the rectovesical pouch no matter what 
procedure is used. We have the impression that usually a drain in the pelvis 
is more apt to do harm than be of value. Buchbinder® believes that drains, in 
the presence of spreading infection, provoke residual abscesses. 

In the treatment of pelvic infection following appendicitis, there is agree- 
ment only in so far as conservative methods go. Local heat, by irrigation or 
diathermy, together with general supportive measures, will see many infec- 
tions clear up and even abscesses be absorbed. 

Disagreement becomes evident when the method of drainage is considered. 
It is not the purpose of this paper to discuss drainage, but rather to advocate, 
as strongly as possible, the transrectal approach for abscess in the rectovesical 
pouch. The only condition is that the diagnosis be certain. That this is not 
difficult is shown by the fact that we have found pus in every case so ap- 
proached. Our results bear out the contention that this method is not only 
clinically sound, but the safest one. All patients recovered. Eight had clin- 
ically complete and one a partial obstruction. All were relieved almost at once 
following drainage. Convalescence was rapid. Three patients were discharged 
in three days, and five in four days. The average for the group was 8.7 days. 
Carson* noted that recovery was “amazingly rapid.” I am thoroughly satis- 
fied that no other method of treating these cases, several of whom were des- 
perately ill, could have been attended with no fatality. 

Objections to transrectal drainage are constitutional, theoretic, technical 
and arbitrary, but, withal, they are more generally accepted than are the points 
in favor. Thorek** says the suprapubic approach to pus in the pelvis is always 
preferable to evacuation through the rectum. Bailey* insists this blind pro- 
cedure has a well-earned reputation of being dangerous, and has justly been 
replaced by the saner suprapubic route. Very many will agree with these state- 
ments. Some authors do not mention this route, even to condemn it. But let 
us look at the objections to see how real they are and whether they can be 
overcome : 

(1) It is unsurgical to enter the peritoneal cavity through such a grossly 
infected area as the rectum. That would be true if it stated the whole case. 
But it does not. The free peritoneal cavity is not entered. Only a small, 
walled-off portion is involved, and it is already infected. It is just another loca- 
tion where so-called “extraperitoneal drainage” may be effected. We have 
seen no evidence that infection has been carried in, and have found no report of 
this by those who follow this plan. 
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(2) It is a blind procedure. Is it any more so than the extraperitoneal 
drainage of any other intra-abdominal abscess? The posterior approach to 
subphrenic abscess proposed by Ochsner and Graves,'” which has greatly re- 
duced the mortality in that condition, could be called blind and must be care- 
fully performed to prevent catastrophe. The blindness of transrectal drainage 
would seem to consist in the size of the anal sphincter and the fact that one can- 
not visualize the surrounding structures, which should not be done when the 
location of an abscess anywhere is known. 

(3) Fecal fistula may be produced by perforating a loop of small bowel. If 
the diagnosis is correct the small bowel will float on top of the pus and form 
part of the upper wall of the abscess. Therefore, it cannot be damaged. If 
such an accident should occur the opening would spontaneously close almost 
certainly, since that is the habit of enterostomies where obstruction does not 
exist. 

(4) Herniation of small intestine through the opening into the rectum may 
occur. McGregor’? reports such a case. This complication could only occur 
if the incision in the rectal wall were far too large and in a very early case. 
This can in no way be an objection to the operation, but to the way it is per- 
formed. 

(5) Severe hemorrhage may occur from the rectal wall. Since the blood 
supply enters the wall posteriorly, only terminal vessels are present at or near 
the midline anteriorly, to which area the drainage should be limited. Nather 
and Ochsner! advise a midline incision in the long axis of the rectum, while 
Evans!” suggests that a transverse incision is more apt to avoid larger vessels. 
Carson® believes the direction of the incision is of no consequence. We believe 
the opening should be made largely by a blunt instrument which gives a fur- 
ther safeguard. Should a vessel of sufficient size to cause hemorrhage be inad- 
vertently severed it can easily be controlled. There has been no hemorrhage 
in this series. 

(6) There is danger of entering the bladder. This is a hazard to be kept 
constantly in mind. Richie?® advised routine preoperative catheterization. 
This is good advice where any doubt exists. We have seen a suspected ab- 
scess disappear through the catheter after the patient had voided. However, if 
the surgeon assures himself that the bladder is empty as well as that there is 
an abscess in the rectovesical pouch, the bladder will never be injured. 

(7) The drainage opening will be constantly reinfected from inside the 
rectum and may not close. This seems to be a wholly theoretic objection since 
no one seems to have had such an experience. Moynihan,'® who used this 
approach, commented upon the rapidity of closure following such incision. 
Some have felt that active measures should be taken to prevent closure too 
soon. Many advise a drain for several days. Burnett,’ Downey,'® Thorek,** 
and others suggest keeping the opening patent by frequent insertion of finger 
or instrument. 

It would seem that we are justified in concluding that if the surgeon brings 
to this operation the same relative knowledge of anatomy, surgical and diag- 
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nostic ability as he does to procedures elsewhere in the body, none of these 
objections can be valid. In the 26 cases in this series, as well as in several 
others in which this approach has been employed by us to drain abscesses in 
the rectovesical pouch other than postappendiceal, no support for any of the 
above objections has been encountered. 

Considered judgment as to just when the patient needs this operation is 
important. As suggested above, many infections in the rectovesical pouch, and 
some abscesses, will be absorbed just as they are higher up and need no drain- 
age. Others will rupture spontaneously through the rectum, more frequently 
in children, but Boyce and McFettridge* warn against leaving too much to 
nature. When the abscess is large and early, even though very definite, delay, 
if the general condition will permit until the adhesions forming the wall are 
fairly firm, will prevent pus breaking through and back into the general peri- 
toneal cavity as the abscess collapses. On the other hand, waiting too long may 
precipitate this very serious and usually fatal complication. We have seen this 
occur twice, once in a postoperative case which ruptured spontaneously both 
through the rectum and back into the general cavity (autopsy), and once in a 
primary pelvic abscess, doubtless of appendiceal origin (no autopsy). Both 
patients died promptly. The danger of rupture into the bladder or retro- 
peritoneal tissues must be considered. In the presence of obstruction with 
abscesses in the rectovesical pouch, drainage should be prompt. If the abscess 
is large and early, only a very small opening should be made, permitting slow 
evacuation. Santy*! warns against too rapid emptying when adhesions are yet 
not well organized. 

The technic of the operation should be both simple and safe. Anesthesia is 
usually not necessary. The indications for it are youth, lack of cooperation, 
fear, and marked tenderness. A small amount of novocain (50 mg.) intra- 
spinally is used for adults, and gas for children. Since the diagnosis of the 
condition and judgment as to suitability for transrectal drainage is largely made 
by digital examination, no better guide for incision can be used than the finger. 
Dilatation of the sphincter is unnecessary to facilitate either the operation or 
subsequent drainage. No speculum is used. The end of the index finger 
determines the point for drainage. Upon it a thin curved scissors is carried in, 
the mucosa is incised, the scissors closed, thrust into the abscess, slightly opened 
and withdrawn. The opening should not be large enough to admit the finger. 
We do not employ a drain, preferring to reopen if necessary. This has been 
necessary only once. 

We definitely disagree with the plan of making a preliminary suprapubic in- 
cision to locate the abscess and ascertain that it is well walled-off from the 
general cavity. This we believe to be entirely unnecessary, prolongs con- 
valescence unduly and in at least one-third of our cases would in all probability 
have caused a fatal termination. Buchbinder® correctly, we think, objects to 
pushing the finger down the old drainage tract, because the rectal approach is 
safer. 

That drainage of abscess in the rectovesical pouch by the suprapubic ap- 
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proach, with uphill drainage through an uninfected portion of the peritoneal 
cavity is not entirely satisfactory, is attested by the various methods devised to 
avoid it. Some of these, aside from the transrectal, are inguinal, perineal, 
coccygoperineal, parasacral and ischiorectal. The transrectal is the simplest, 
most direct, least mutilating, least productive of complications, and will be 
accompanied by the lowest mortality. 


SUMMARY AND CONCLUSIONS 


(1) Attention is drawn to the occurrence of abscess in the rectovesical 
pouch following operation for acute and perforative appendicitis. 

(2) Symptoms and signs are reviewed which should lead to a positive 
diagnosis. Frequent rectal examinations should be made postoperatively in 
all cases of perforative appendicitis. 

(3) Its relation to intestinal obstruction as an etiologic factor is empha- 
sized. 

(4) Transrectal drainage is advocated as the method of choice in the male. 
A simple technic is described. 

(5) Objections to this approach are discussed. 

(6) This procedure has been employed in 26 cases, with recovery in all. 
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THE PRESENT STATUS OF CARCINOMA OF THE GALLBLADDER 
A STUDY OF THIRTY-FOUR CLINICAL CASES 


Conrap R. Lam, M.D. 
Detroit, Micu. 


FROM THE DIVISION OF GENERAL SURGERY OF THE HENRY FORD HOSPITAL, DETROIT, MICH. 


[IN PRESENTING a communication on carcinoma of the gallbladder, the 
author is inclined to agree with Boyce and McFetridge,! who stated that at 
the present time there is little or no excuse for the publication of a 
small series of cases. However, when these cases were reviewed, and it 
was found that only one out of 34 was cured, and that a correct preoperative 
diagnosis was made in only four cases, it appeared that the condition deserved 
continued study. 

There is disagreement regarding the incidence of carcinoma of the gall- 
bladder. Since very few cases are cured, we should be able to obtain an idea 
of the prevalence from the Bureau of Census mortality statistics. There 
is difficulty, however, because in these statistics all carcinomata of the biliary 
tract are grouped together. Graham,” in 1931, noted that carcinoma of the 
gallbladder and liver accounted for almost 10 per cent of all deaths from 
carcinoma in 1926, and he felt that most of these were primary in the gall- 
bladder. This assumption demands scrutiny. Judd and Gray* studied 
312 cases of carcinoma of the gallbladder and ducts, and found that approxi- 
mately one-half of the cases occurred in men, and one-fourth of those in 
women were primary in the ducts. In addition, a small number of malignan- 
cies of the liver are primary liver-cell carcinomata. In a recent study,* 16 
malignant hepatomata, seven cholangiomata, and six primary tumors of the 
extrahepatic ducts were noted in 6,050 autopsies; carcinoma of the gall- 
bladder was, however, encountered in only IT cases. 

The mortality statistics for 1936° indicate that 65,545 males and 77,068 
females: died from all forms of cancer, a total of 142,613; 4,490 men and 
5,935 women died of malignancy of the biliary tract, a total of 10,420, 
which is approximately 7 per cent of all cancer deaths. If we accept the 
proportions of gallbladder and duct carcinoma of Judd and Gray as being 
representative, 3,729 of the cases of biliary tract malignancy would be 
considered as duct carcinoma, leaving 6,691 cases, of which some are primary 
liver-cell tumors. It would seem reasonable to estimate that about 6,500 
persons in the United States died of primary carcinoma of the gallbladder in 
1936. This is 4.5 per cent of the total malignancy deaths, or about one-half 
the percentage estimated by Graham for 1926. This difference is due to 
the fact that total cancer deaths increased more than 40 per cent during 
the ten-year period, while carcinoma of the biliary tract increased less than 
10 per cent, and deductions were made for duct and primary liver carcinoma. 

~ Submitted for publication March 27, 1939. ih” ine ae - 
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The disease is not found very frequently in operations upon the biliary 
tract. Boyce and McFetridge collected 35,054 operations upon the gall- 
bladder from the literature, and in these there were 393 cases of carcinoma 
of it, an incidence of 1.12 per cent. A higher incidence is noted in individual 
series of cases. Cooper® had 48 cases in 1,500 operations, or 3 per cent. 
In women with cholelithiasis, the disease is more common, Lentze‘ found it 
in 4.3 per cent of cases, and Graham in 8.5 per cent. The incidence in autopsy 
material was 0.33 per cent in 13,034 autopsies collected by Boyce and Mce- 
Fetridge, and 0.61 per cent in 2,941 autopsies in Cooper's series. 

Clinical Phenomena.—As stated in the opening paragraph, one of the 
purposes of this analysis was an attempt to clarify the picture of carcinoma 
of the gallbladder, so that a greater percentage of correct preoperative diag- 
noses could be made. It will be readily admitted that greater success in diag- 
nosis may not affect the end-results; indeed, overemphasis of gallbladder 
malignancy as a diagnostic possibility might cause surgery to be withheld 
in certain cases of jaundice of benign origin. However, from other stand- 
points, more accurate diagnosis is desirable. Therefore, the clinical picture 
of the disease, as it appears from this series, will be presented and compared 
with the reports of others. 

Age, Race, and Sex.—Carcinoma of the gallbladder is a disease of the 
“cancer age.” The youngest case was 40, the oldest 82. Eighty per cent 
of cases of carcinoma of the gallbladder will be over 50 years of age, and, 
with rare exceptions, the others will be in the late forties. Cooper reported 
the condition in a patient 28 years of age, which is the youngest in the recent 


literature (Table I). 


TABLE [I 


AGE DISTRIBUTION 


Age Group No. of Cases Per Cent 
BA VOAUS sooo ec ein gre sik es ¥ 8 Peas 4 I2 
Raga SESS is ce Siig Eo Essa Ses? ds era 10 29 
a SE er ere 13 38 
ee LN oo) ee ee 6 18 
Ns saan yceseiny dankevaees I 3 


There were 23 females and 11 males in this series, a ratio of 2:1. Others, 
such as Finsterer* and Illingworth,” have reported ratios as high as 4:1. The 
ratio usually given in this country is 3:1. With regard to race, all of the 
cases in this series were white, but two recent reports,! indicate that the 
disease is not infrequently seen among the Negroes of the South. 

History.—The disease begins rather acutely in many cases. Forty-one 
per cent of the patients stated that the present illness was of less than one 
month’s duration; 32 per cent gave one to three months; 12 per cent, three 
to six months; and three had been sick for more than six months. Seventeen 
patients, half of the series, had symptoms suggesting benign biliary disease 


which antedated the present illness from one to 25 years. 
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The most frequent chief complaint was pain in the upper quadrant (11 
patients, 32 per cent). Six listed jaundice, and four, abdominal distress. 
Others were chiefly concerned with nausea, pain in the back, belching, tumor, 
anorexia, constipation, and indigestion. Pain was an almost constant symp- 
tom, being present in 30 cases (88 per cent). This was in the right upper 
quadrant in 15 cases (44 per cent), and epigastrium in II cases (32 per cent). 
Two patients complained of generalized abdominal pain, two had pain in 
the back and right side, and four did not have pain. Twenty-one patients (62 
per cent) had nausea, and 18 (53 per cent) vomited. Slightly more than half 
of the cases were jaundiced. Weight loss was not prominent, since only 
13, or 38 per cent, had lost ten pounds or more. Cooper found weight loss 
in 95 per cent of his cases, while others!" reported that half of their pa- 
tients had lost weight. 

Physical Findings.—The findings with regard to tenderness are shown 
in Table II. It should be noted that 41 per cent of the cases did not 
have tenderness, and if tenderness was present, it was usually in the right 
upper quadrant. A tumor in the region of the gallbladder was palpable in 
12 cases, or 35 per cent. Most of the authors quoted in this paper found 
a tumor present in slightly more than half of the cases. In our series, 
the liver was palpable in 16 cases (47 per cent). This is in accord with 
the experience of other writers. 

TABLE II 


LOCATION OF TENDERNESS 


No. of Cases Per Cent 


Right upper quadrant................ 16 47 
INosten@ertiess: 5. 2 2a Aa ties Bee 14 41 
INNS 55.5.4 cae wd Pia datavdend 2 6 
Ree i ere ees WR he FM. Ce Rar, 2 6 
Laboratory Data.—tThe rarity of marked anemia in carcinoma of the 


gallbladder has been noted by others. Judd and Baumgartner! studied 
50 cases, and found only five with a hemoglobin less than 70 per cent. The 
average was 73 per cent. This was felt to be within the normal limits. 
Twenty-nine of the cases in this series had a hemoglobin recorded. Of these, 
18, or 62 per cent, had values above 80 per cent, and seven had values 
between 70 and 79 per cent. In other words, over 85 per cent of the 
cases did not have a well-marked anemia. The \Wassermann test was recorded 
in 31 cases. It was negative in all except the one five-year survival. Leu- 
kocyte counts were recorded in 30 cases. Seventeen of these were normal, 
12 were between 10,000 and 15,000, and there was one extremely high count 
of 25,000. The bromsulphalein test was done for only two patients. These 
showed 55 per cent and 25 per cent retention, respectively, of the dye in 
30 minutes, and, subsequently, extension to the liver was noted. Diagnostic 
transduodenal biliary drainage was done in 16 cases. This was reported 
B” bile in two 


te 


as normal in six cases, negative for bile in four cases, no 
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cases, positive for crystals suggesting cholelithiasis in three cases, and scant 
These findings were of no assistance in 
Since gallbladder bile (“B” bile) was 
more than half, it seems possible 


bile was obtained in one case. 
making the diagnosis of malignancy. 
obtained in nine cases out of 16, or 
that a careful histologic investigation of the bile for malignant cells might 
be worth while. 

Roentgenologic Diagnosis ——Cholecystograms were made in nine cases. 
All of these showed nonfilling of the gallbladder, and only one roentgenogram 
showed positive stones. Kirklin,!® in reporting his experience in the chole- 
cystographic diagnosis of neoplasms of the gallbladder, stated that he was 
able to diagnose papilloma and adenoma with considerable accuracy, but had 
not yet made a diagnosis of carcinoma of the gallbladder. He reviewed 
the roentgenograms on 16 cases of proven carcinoma of the gallbladder, 
and found that 14 of these gave no shadow of the dye, half showed positive 
stones, one showed stones with, however, good function, and one had a 
normal cholecystogram. Cooper reported a similar experience. Rarely, car- 
cinoma of the gallbladder may be strongly suspected, when the barium 
meal or enema demonstrates a fistulous connection between the gallbladder 
and the stomach or colon. Two such cases, with correct preoperative diag- 
noses, were described by Spitzenberger.’* In summary, we may say that a 
nonfilling gallbladder, with or without positive stone shadows, is to be 
expected in carcinoma of the gallbladder. 

Judd and Baumgartner suggested that cases of carcinoma of the gall- 
bladder may be divided roughly into three groups: Group I, consisting 
of those cases with a history of colic or other symptoms of benign biliary 
disease for several years, with superimposed symptoms and signs of malig- 
nancy, namely, constant pain, loss of weight, anorexia, and the appearance of 
tumor; Group II, containing those cases which simulate benign biliary disease 
until operation; Group III, containing those cases in which there is a rather 
sudden onset of the malignant phase, sometimes without definite indication that 
The cases in this series were allocated in these 
the series of Judd and Baumgartner 


the disease is in the gallbladder. 
categories, and compared with 
(Table IIT). 

TABLE III 


PERCENTAGE OF CASES IN THE THREE CLINICAL GROUPS 


Judd and Baumgartner ” This Series 
CCT) (ane aaa 70% 26% 
CCT Cas | ere eae 22% 44% 
cotton | | 9% 29% 


The preoperative diagnoses in the 34 cases of this series are shown in 
Table IV. 

Discussion of the Clinical Picture.—It is difficult to set up diagnostic 
From the above study, a typical 


criteria for carcinoma of the gallbladder. 
case might be described as follows: The patient, female, about age 60, states 
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TABLE IV 
PREOPERATIVE DIAGNOSES 


Diagnosis No. of Cases Per Cent 
WhHOleCy.shilIst e eee ste el oe 12 25 
Carcinoma of pancreas or ducts....... 9 26 
Carcinoma of gallbladder............. 4 12 
BS. ee 2 6 
Comimomduct Stone: ..... 6 66 .eos as ees 2 6 
Cimmnosisvon Vers. cs. cc suiss ee sents 2 6 
Intestinal obstruction................ 2 6 
Carcinoma-of stomach:............. 566666 0% I 3 


that her trouble began about a month previously, but as likely as not, she 
has had biliary colic for a number of years. She complains of pain in the 
right upper quadrant which is steady and severe. She is apt to have 
nausea and vomiting. She may or may not be jaundiced. There is little 
if any weight loss, and she is not anemic. She probably has tenderness in the 
right upper quadrant, and the chances are even that a tumor, as well as the 
liver, is palpable. Cholecystograms show nonfilling of the gallbladder, with 
or without stone shadows. Other gastro-intestinal studies are negative. 

This picture will fit many cases of benign biliary disease or cancer in 
organs other than the gallbladder. In making the differential diagnosis, 
the following points might be stressed: Advanced age, steady pain, tumor 
(particularly if it is not tender), weight loss, absence of leukocytosis, and 
a persistent downhill course point toward malignancy rather than an inflam- 
matory condition. 

The treatment of the cases in this series is indicated in Table V. In 
three of the cases in which cholecystectomy was performed, carcinoma was not 
suspected at the time of the operation. Therefore, a deliberate attempt to 


TABLE V 
OPERATIVE PROCEDURES 
No. of Cases Per Cent 

+xploration and biopsy............... 23 68 
Ghovecystectomy.. «6% 6.68664 2ek oneke 6 19 
Cholecystectomy and implantation of 

MP CRUCETTARSS Sirois sore xc ersus o's tock Go) seve Rie Oye ioe 3 9 
CHOIECVSEOSEONIV: 6. sos ob Gato cele eee I 2 
No operation (autopsy)............... I 3 


remove the carcinoma was made in only six cases, or 18 per cent. These 
cases all died. The malignancy in the gallbladder of the one five-year sur- 
vival in this series was not suspected until the routine histologic examination 
was made. Others have performed cholecystectomy more often. This was 
done 16 times in 48 cases in Cooper’s series. He could report only one patient 
alive after two years. Judd and Gray had 59 cholecystectomies in 212 cases, 
and palliative procedures as follows: Cholecystostomy in 42, some type of 
anastomosis in 27. 

A radical operation for carcinoma of the gallbladder has been sug- 
gested by several authors. Gray! described a method of removing the 
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gallbladder together with a portion of the liver, using the electrocautery. 
His one case recovered from the operation, but the end-result was not stated. 
Finsterer had one survival in 46 cases, in which instance he performed a 
resection of the contiguous portion of the liver. Microscopic sections on his 
case showed that carcinoma had invaded the full thickness of the gallbladder 
wall, but had not actually penetrated the liver substance. He advised par- 
tial hepatectomy, if carcinoma is suspected at the time of the operation. 
Another single case report is that of Aiga,!® who removed the gallbladder, a 
portion of the common duct, and a large mass of necrotic tumor tissue from 
the common duct. The patient was alive after seven and one-half years. 

In this series, the duration of life after operation was as follows: Less 
than one month, 18 cases; one to three months, five cases; three to six 
months, five cases; six months to one year, two cases; one to three years, 
three cases. One case is well and asymptomatic after five years. 

Pathology.—Gallstones were frequent. They were present in 20 out 
of 23 gallbladders which were opened, an incidence of 87 per cent. Judd 
and Gray found 64.6 per cent, and Cooper found 79 per cent. 

With regard to the type of tumor, 28 were classified as adenocarcinoma 
(82 per cent); five were of the squamous variety (15 per cent); and one 
was mixed. The squamous cell variety was encountered more frequently 
than usual. Judd and Baumgartner found only three such tumors in 55 
cases, and Cooper found only one in 48 cases. The various theories to explain 
the presence of squamous cell epithelium in this location have been discussed 
by Rabinovitch and Kieffer.’ The tumor had extended into the liver in 15 
cases, into the common duct in four cases, the liver and common duct in four 
cases, the stomach in three cases, and the colon in one. There were metastases 
to the regional lymph nodes in six cases. In If autopsies, metastasis to the 
lungs was found only once. Occasionally, a lung tumor may be due to an 
unsuspected primary growth in the gallbladder, as in the case reported by 
Foggie and Tudhope.'® 

Prophylaxis—Since treatment for established carcinoma of the gallbladder 
has given such poor results, it has been repeatedly suggested that gallbladders 
with stones should be removed prophylactically. In 1931, Graham stated: 
“Tt would seem reasonable to conclude that at least 4 to 5 per cent of women 
of the cancer age who have stones, will develop carcinoma of the gallbladder. 
This would be much more than the operative mortality rate of 1 to 3 per 
cent.” Even if the danger of loss of life from carcinoma of the gallbladder 
were the same or less than the danger from the operative procedure, cholecys- 
tectomy is indicated in the absence of symptoms because of the danger of 
complications other than malignancy. There should be more reports of 
series of cases like that of Jaguttis.!® He followed 114 cases of cholelithiasis 
which were treated conservatively for ten to 25 years. Five developed car- 
cinoma of the gallbladder, 13 died of cholecystic disease, 25 were operated 
upon for complications, four of which died. This report considers mortality 
only, and does not take into account the suffering which probably accompanied 
the cholelithiasis in some of the survivals. 
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Status of Experimental Work in Carcinoma of. the Gallbladder.—It is 
generally thought that gallstones cause cancer from irritation, since they are 
found in 70 to 100 per cent of cases. However, the experimental proof of 
this causal relationship is lacking. In 1931, Burrows?° gave a summary of the 
experimental work up to that time. He reviewed the work of Kazama, 
Leitch,?! Clemente, Delbert and Goddard, Petrov and Krotkina, and Gioia. 
This experimental work consisted of the introduction of various foreign bodies, 
especially human gallstones, into the gallbladders of experimental animals. 
Instances of carcinoma were reported as having developed in several animals, 
but the results have been discredited for various reasons. For instance, the 
work of Leitch is often quoted, but his paper was in the nature of a pre- 
liminary report, and part of his animals were still alive at the time of his 
publication. A final report did not appear. After seeing the reproductions 
of his photomicrographs, one would agree with Creighton,?? who stated: “The 
conclusion, I think, from Dr. Leitch’s experiments on the gallbladder should 
be that the guinea-pig is peculiarly apt to develop these epitheliated tubes in 
the interstices of the chronic inflammatory reaction. To judge from the few 
details and the low power photomicrographs, they lacked the large nuclei 
and the deep chromatinization of true cancer, and until further advised, | 
should hold the results in the same ambiguity as Dr. Leitch holds the Japanese 
guinea-pig experiments” (Kazama). 

Petrov and Krotkina reported, in 1928, that they could not reproduce 
carcinoma of the gallbladder in the guinea-pig, by the introduction of foreign 
bodies, but in 1933, they** reported success. Nineteen guinea-pigs were used. 
Small glass tubes containing a microgram of radium were inserted into the 
gallbladders of 12 animals, and seven controls had empty glass tubes inserted. 
They were trying to confirm the work of Barlow, who had presented evidence 
that cancer of the gallbladder was due to the radioactivity of gallstones. They 
reported that carcinoma developed in two animals in each group. Three of 
the animals were said to have had multiple metastases, and died of cancer. 
The fourth was operated upon at the end of the experimental period, and a 
carcinoma of the common duct was found. However, these authors did not 
choose to publish photomicrographs of the tumor tissue, but submitted draw- 
ings instead. Hence, it can be stated that at the present time, experimental 
proof that gallstones cause cancer is lacking. 

However, even though an etiologic relationship is not proved, or even if it 
is disproved, it is well established that the two conditions occur together, and 
if cholelithiasis is not the cause of cancer, it may be, at least, a warning sign. 

SUM MARY 

(1) The present incidence of carcinoma of the gallbladder is discussed. 

(2) Thirty-four cases of carcinoma of the gallbladder are analyzed with 
respect to clinical picture and pathologic findings. 

(3) The question of prophylactic cholecystectomy in cholelithiasis is 
discussed. 


409 








TE — 





f Annals of Surgery 
CONRAD R. LAM Annals of Surgery 


(4) The difficulty in diagnosis and comparatively hopeless prognosis in 

evident cases is stressed. 
(5) The present status of experimental work on carcinoma of the gall- 

bladder is summarized. 
The author is indebted to Dr. Roy D. McClure who suggested this study and oper- 

ated upon most of the cases reported. 
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CARCINOMA OF THE GALLBLADDER 
A STUDY OF SEVENTY-FIVE CASES 
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FROM THE SERVICE OF DR. RALPH B. BETTMAN AND THE GROUP FOR STUDY OF DISEASES OF THE BILIARY TRACT 


CARCINOMA OF THE GALLBLADDER 1s rarely diagnosed before the patient 
comes to operation or to autopsy. It was decided to study this group of cases 
for the purpose of learning whether there was any set of symptoms or signs 
or a combination of the two which specifically point to this diagnosis as against 
inflammatory lesions of the biliary tract or carcinomata adjacent to the gall- 
bladder. The records of all patients having carcinoma of the gallbladder, in 
the files of the Michael Reese Hospital for the years 1922 through June, 1938, 
and those at Cook County Hospital for the years 1925 to 1937, inclusive, have 
been carefully examined. We have included in this study only those cases in 
which the diagnosis was proven either by a biopsy of the gallbladder or by 
postmortem examination. There were 44 cases at the Cook County Hospital, 
and 31 at Michael Reese Hospital, which met these criteria. Of these 75 
cases, 27 had biopsies, 44 had autopsy examinations, and four had both. 

We shall not review the literature in any detail as it has been so exhaus- 
tively considered by Cooper,’ and Illingworth.? Although there have been 
over 2,000 cases reported in the literature since 1900, the series herewith pre- 
sented, we believe, is the largest single group as yet reported. 

Carcinoma of the gallbladder occurred in 31 males (41.3 per cent) and 44 
females (58.7 per cent), or a ratio of approximately 3:4, which is a much 
higher incidence of this lesion in males than has been found in other statistics. 
In both-Cooper’s and Illingworth’s series the ratio was 1: 4, in Jankelson’s® it 
was 1:3. The ages range from 36 to 84 years, with the greatest number be- 
tween the ages of 51 and 70 (62.7 per cent). Interestingly enough, there is 
no difference in the age range for the men and the women (Table I). 


TABLE I 
AGE INCIDENCE 
Ages Males Females Total 
BAO peser esses ain aaa ae 3 3 
BIS SOs ein gic ta ee wa 4 9 13 
5 a Sn 13 13 26 
SC) 0 Ste One ee eee re ea II 10 21 
7) ao) 0 a ee ee 3 8 II 
ST@nG@ Over. ....6.0.. Ge I I 
MEOUAIS Gis oscislers ait sae 31 (41.3%) 44 (58.7%) 75 


Submitted for publication February 16, 1939. 
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The symptoms (Table I1) fall into two groups: Those occurring in more 
than half the cases ; and those in less than half. In the first group, there is pain 
in the right upper quadrant and epigastrium in 50, or two-thirds of the cases ; 
loss of weight in 43, or 57.3 per cent; and jaundice in 41, or 54.7 per cent). 
The pain was present for less than six months in 26 of the patients (60 per 
cent of those having pain) and for less than a year in 31 cases (76 per cent of 
It was present for more than five years in II patients, of 


those with pain). 
In 29 patients, pain was 


whom eight had pain for over ten years (Table III). 
the first symptom noted. It is interesting to note how frequently marked 
weight loss occurred in our patients, for Illingworth specifically states that 
weight loss is not a prominent symptom of carcinoma of the gallbladder ; and 
it was observed in only eight of his 30 cases. Of the 41 patients with jaun- 
dice, six stated that it was the first intimation they had that anything was 
wrong. Incidentally, the presence of jaundice can probably be explained only 
by the fact that in metastasizing locally the lymph nodes surrounding the 
common duct are involved, thus producing pressure and obstruction. 


TABLE II 
SYMPTOMS 


Percentage 


Symptoms No. of Cases of Cases 
See ¢ ss ‘ 

Pain PRitenateics Sas Po 50 67.0% 
JETS 1p (CS a a ra 43 57.3% 
RSS ree 41 54-7% 
rica san clin rh eawadys 14 18.7% 
UNC 0 |) pa ees eae 15 20.0% 
Dele 017 2S ep pete ean ae 29 38.7% 
ies Oui eee wan sin 8 16 21.3% 
SEATS Oo a ee 14 18.7% 
CATT a 30 40.0% 
COLNE ee rae 9 12.0% 


TABLE III 


DURATION OF PAIN 


Duration No. of Cases 
AOROCT MSMR ooo os Some vee Sb esa wth 6 
SERA MEMMINNIG re ee oa hic Sic so ee Seas 20 
DP MMOMENS =I VEAT coco wis sc swe sigs 6 e's 5 
(22.7) CESS Se OOO ee ee ee I 
PRM ANTS crore ete oy nai tyes ele eel Needs 2 
pg AD ey REAR aoe et esis sci aie oer awe 2 
ROA NO MANS 815 o.oo cis gisele a sisin iaieiia- ale me 8 
Unknown duration. ......6..665260...% 5 


In 15 of our patients (Table IV), all three of the above symptoms were 
present, and in 33 cases, two of these three symptoms occurred in conjunc- 
tion. While we realize that these symptoms are found together in lesions 
other than carcinoma of the gallbladder, we believe that if these three symp- 
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toms were more widely recognized as relatively common in malignancy of the 
gallbladder, the diagnosis might be made more frequently than it is at present. 
In the second group of symptoms, namely, those occurring relatively in- 
frequently, belching was complained of by 29 patients, vomiting was present 
in 30 cases, weakness in 16, anorexia in 14, and acholic stools in 15 cases. 
Only seven patients had chills and fever, and nine complained of diarrhea. No 
gross blood was noted in the stools, nor were tarry stools present according to 
the patient. 


TABLE IV 


CASES IN WHICH PAIN, WEIGHT LOSS AND 
JAUNDICE WERE PRESENT IN COMBINATION 


No. of Cases 


Wet lose atid jaundice. . . 2.6.6 sss cee ceeees 5 
WiGIDHUNOSS and palit... <j cs og Sata BOSE swe 16 
Pe TMI ss 5. 0 ce 5s 8 ks OR ds 12 
Pain, weight loss and jaundice.................. 15 


On physical examination, jaundice was the most constant finding, being 
present at the time of admission or developing while under observation in 41 
patients. The liver was enlarged in 41 patients (not the same 41 who had 
jaundice) ; in 12 of these patients, the examiner stated that the liver was nodu- 
lar. In 15 of the patients with an enlarged liver, a mass was palpable below 
the liver. In an additional 16 patients, a definite mass was felt in the right 
upper quadrant which was not identified by the examiner, so that we cannot 
be sure whether it was liver or gallbladder or both. Ten patients had ascites 
of relatively advanced degree ; despite this fact only two patients had a cirrho- 
sis of the liver. In 20 patients (26.7 per cent), stool examinations showed 
occult blood. 

Of the 75 patients studied, 53 (69.3 per cent) had stones in the gallbladder 
(Table V). Of the 31 men, 18 (58 per cent) had stones; 35 (79.5 per cent) 
of the 44 women had stones. Twenty-six women and 16 men who had stones 
in the gallbladders were between the ages of 41 and 70. The average age for 
men and for women with calculi in the gallbladder is about the same. The 
males without stones, however, average slightly higher in age than those with 
stones, while the women with or without stones are of about the same age. 


TABLE V 


INCIDENCE OF STONES 


Stones No Stones 
EMNAIES eel teate cc eee O .. 35 (79.5%) 9g (20.5% 
Co  ,  e 59.4 vears 57.8 vears 
INT ICSE ccteys aseds cts oe Sate 1868%) 13 (42%) 
Average age....... Sisieren 58.5 vears 63 vears 


our patients in the series had had a cholecystostomy previously. One 
had had the operation 16 years before the carcinoma was found, one had had 
it a year and a half previously, and one only five months before readmission 
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to the hospital ; the fourth patient could not recall when the operation had been 
performed. All four patients had stones in their gallbladders at the time that 
the cholecystostomy was performed. In addition to these four patients, six 
had been told that they had gallbladder disease, one, as long as 26 years be- 
fore the carcinoma was found; one, as recently as a month before the final 
diagnosis ; the others, at various lengths of time between these two extremes. 
Four of this group had stones in their gallbladders at the time that the carci- 
noma was discovered. 

Thirty-nine patients were operated upon in the course of their stay in the 
hospital. Thirteen had an exploratory celiotomy performed ; in seven of these, 
a biopsy was taken; the other six were closed without anything being done. 
Five patients had a cholecystostomy ; four with a biopsy in addition; ten pa- 
tients had a cholecystectomy ; seven a cholecystectomy and choledochotomy ; 
one a cholecystectomy with drainage of the hepatic duct ; one a cholecystectomy 
and a choledochoduodenostomy ; one a cholecystogastrostomy ; and one a jeju- 
nostomy (Table VI). Of these 39 patients, 21 died while in the hospital or 
shortly thereafter. Of the remaining 17, one is believed by his physician to 
be alive. In that patient, a very small adenocarcinoma of the fundus of the 
gallbladder was found at the time that a cholecystectomy was performed. We 
have been unable to learn the fate of the other 16 patients who left the hospital 
alive. Undoubtedly the four patients in whom biopsies alone were done have 


died, as has the patient with the cholecystogastrostomy. 


TABLE VI 


OPERATIONS 
No. Died in 


Type Total Cases Hospital 

TEI OCA TOUS oy Se See ne en aoe 6 6 
a 7 4 
ope De OS OL Aa I I 
Cholecystostomy with biopsy...............2eeee ees 4 3 
LOPE SEE VS fac POT iia See Bry es ein an tee ae eee 10 3 
Cholecystectomy and choledochotomy............... 7 3 
Cholecystectomy and choledochoduodenostomy....... 

Cholecystectomy and drainage hepatic duct.......... I 
EE TT eee eee Tee ee I 04 
IS RNMISR SNORING Seo eine coe Sale cies ak I I 


The pathologic diagnoses for this series were: Adenocarcinoma in 52, car- 
cinoma simplex in nine, colloid carcinoma in two, and metaplastic, squamous 
cell carcinoma in one case. In II patients, the type of carcinoma was not 
stated. (Because of technical difficulties we were unable to review the slides. ) 
Invasion of the liver was present in two-thirds of the cases. 

In general, our results seem to agree fairly closely with those of other 
investigators ; the most outstanding difference in our group is the much higher 
percentage of males, 3: 4, as compared with the nearest figure of 1: 3. 
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CONCLUSION 

(1) Seventy-five cases of carcinoma of the gallbladder, of whom 31 were 
men and 44 were women, are presented. The ages ranged from 36 to 84 
years, with the maximum number between the ages of 51 and 70. 

(2) Three symptoms occurred in over half the patients; these were pain 
in the right upper quadrant and epigastrium, loss of weight and jaundice. 

(3) On physical examination, over half the patients had enlarged livers. 
Thirty-one had a palpable mass in the right upper quadrant; in 15 of these 
the mass was felt in addition to an enlarged liver. 

(4) Sixty-nine and one-half per cent of the patients had calculi in their 
gallbladders. 

(5) Pathologic study showed that the vast majority of the cases were 


adenocarcinomata. 
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TORSION OF A WANDERING SPLEEN 


COMPLICATED BY DIAPHRAGMATIC HERNIA 


Joun V. Bourer, M.D. 
New York, N. Y. 


THE AMBULANCE SERVICE of the Knickerbocker Hospital, New York City, 
brings to the hospital a great many acutely ill patients who require immediate 
operative treatment. Acute, urgent surgery tests the acumen of a hospital 
staff in many ways. Frequently, these patients are admitted at night, when 
the more technical clinical and laboratory investigations cannot be made. This 
is an added handicap to the Junior Staff member who is called to see such 
patients. Usually, however, most emergency patients suffer from but a single 
acute disease, with exaggerated symptoms which simplify the diagnosis. 
Occasionally, as will be described in the following case report, multiple, acute, 
unrelated surgical conditions exist simultaneously and such cases essentially 
test the efficiency of the hospital staff. 


Case Report.—T. McT., male, white, age 26, was admitted to Knickerbocker Hos- 
pital, April 17, 1939, at 8 p.m. He stated that he had been suffering from severe, cramp- 
like abdominal pain for the past 36 hours. One year ago he had a similar attack, which 
was not so severe and subsided spontaneously. Otherwise, he had always been healthy. 
Just prior to admission, following a dose of castor oil, his bowels moved profusely. 
There was no nausea or vomiting and no urinary disturbance. Family and past histories 
were irrelevant. 

Physical Examination.—The patient looked acutely ill, and insisted on lying in a flexed 
position upon his right side. Pulse 144, temperature 103° F., respiration 36. Percussion 
note in the left chest was abnormal, hyperresonant at the apex with dulness at the base. 
Auscultation of the left chest disclosed distant breath sounds, with an occasional bor- 
borygmus. The abdomen was silent, scaphoid in shape, and had a board-like rigidity 
which precluded palpation of abdominal viscera. There was a tympanitic note in the 
epigastrium, with dulness in the suprapubic region. Bones, joints, skin and reflexes were 
normal. Blood pressure 115/50. Blood count showed 23,400 white blood cells, 82 per cent 
polymorphonuclear. 

The ambulance surgeon had made a tentative diagnosis of ruptured gastric ulcer. 
The visiting surgeon, Dr. C. Joseph Delaney, while admitting that the patient was acutely 
ill, did not believe his physical condition in keeping with a diagnosis of ruptured ulcer 36 
hours previously. (The patient was very definite about the history.) This observation, 
roentgenologic examination 


plus the peculiar findings in the left chest, led to a “scouting’ 
of the chest. The plain film showed shadows suggestive of gas pockets above the dia- 
phragm, which led, in turn, to the administration of a barium enema. The roentgenologic 
report by Dr. Irving Schwartz states: “Examination by barium enema method outlined 
the colon, which was seen to pass through an aperture in the diaphragm. The diameter 
of the viscus was reduced at this point. The colon ascended into the left chest cavity to 
the level of the fourth rib posteriorly. Only after an attempt at evacuation could any 
barium be seen in the proximal colon. Roentgenologic Diagnosis: Diaphragmatic hernia 
with partial intestinal obstruction.” 


Submitted for publication October 10, 1939. 
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The fact that a definite diagnosis of diaphragmatic hernia was made did not explair 
the apparent abdominal catastrophe. Various possibilities were considered: A perforated 
ulcer of the stomach could not be excluded, nor could peritonitis from other causes, such 
as appendiceal abscess. This being a male patient, at least the pelvic organs did not have 
to be considered. Torsion of the pedicle of the spleen was mentioned only as a possibility. 
The rigid abdominal wall, precluding the palpation of any localizing mass, made definite 
diagnosis impossible. The urgency of the peritoneal condition made an abdominal ap- 
proach necessary. An apt question by the house surgeon, concerning the type of incision 
indicated, provoked considerable discussion. The site of the incision was delayed until 
the patient became anesthetized. As the anesthetic deepened, abdominal palpation was 
made to determine where the greatest delay in relaxation occurred. It soon became 
evident that the lower abdomen was the site of the lesion and, to our surprise, as the 
abdominal wall relaxed a definite suprapubic mass could be palpated. 

Although the patient had voided just before coming to the operating room, he had 
not been catheterized and this suprapubic mass suggested an overdistended bladder. 
Catheterization proved this was not the case. With a definite, hard, nonmovable mass in 
the suprapubic area extending into the right gutter, an exploratory McBurney incision 
was made. Before the peritoneum was incised finger palpation detected the splenic notch. 
The incision was completed, and a definite diagnosis of wandering spleen was made. 
There was a moderate amount of nonodorous, serosanguineous free fluid in the peritoneal 
cavity. 

Considering the left diaphragmatic hernia, the indications were evident. A six-inch 
upper left rectus incision was made. The upper lateral portion of the muscle was divided 
transversely, giving an excellent exposure of the abdominal cavity. The stomach and gall- 
bladder were in normal position. The cecum was at the level of the umbilicus. The 
sigmoid could be seen in the left gutter passing through the gap of Bochdalek, as did all 
the small intestines and transverse colon. 

The spleen was easily delivered from the pelvis through the rectus incision. Its 
pedicle was 12 inches long, one and one-half inches in diameter and the splenic vein was 
thrombosed. There were no adhesions. It had 12 clockwise turns. The pedicle could be 
traced up to its base in the lesser peritoneal sac at the site of the pancreas. An anomalous 
condition was then noted. The greater curvature of the stomach was entirely free. There 
was no gastrocolic omentum. It was obvious that the tail of the pancreas formed part of 
the base of the pedicle. It, however, was involved in the torsion, so no effort was made 
to dissect it free. A mass ligature was placed about the proximal end of the pedicle and 
the spleen with its pedicle was removed. Examination revealed that an elongated tail of 
the pancreas had been cut away. This stump was then reperitonized. 

The diaphragmatic hernia was now considered. The gap was filled with large in- 
testines and mesentery, and it was obvious that much time would be lost if an attempt 
were made to deliver this enormous mass of abdominal viscera through the relatively small 
aperture, even though a tube were inserted through the ring allowing air to enter and 
reduce the negative chest pressure. Therefore, a three-inch, vertical diaphragmatic incision 
was made, which permitted reduction en masse of the chest-contained viscera without dis- 
turbing the anesthetist, Dr. George H. van Gilluwe, as he was employing pressure anes- 
thesia. One-third of the small intestines was blue and congested, due to one complete clock- 
wise turn of the mesentery. After delivery of the intestines from the chest cavity, the entire 
mass, after detorsion, was completely encased in hot saline laparotomy pads and towels 
and left on the abdominal wall. This made it possible to readily reinspect the intestines 
and also made an excellent exposure of the hernial orifice, facilitating its repair. The ver- 
tical incision in the diaphragm was repaired and the gap was then obliterated by suturing 
the edge of the diaphragm to its normal attachments. The repair suture line was rein- 
forced by overlapping it with perinephritic fascia, as described by Weinberg.24 When the 
packs were removed the intestines were found to be normal in color and no mesenteric 
thrombosis was evident. It was obvious that to place the intestines in so small a peritoneal 
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cavity would be difficult. The one redeeming feature was the fact that a large spleen had 
been removed. The patient being under deep narcosis, this was accomplished. However, 
fear of postoperative distention, with its lethal potentialities when intestines are crowded 
into a shrunken abdominal cavity, had to be taken into consideration. Since the original 
McBurney incision had not been closed, a cecostomy was performed, which provided a 
gas fistula. It was impossible to close the rectus incision by layer sutures, so through- 
and-through silkworm gut sutures were used, just approximating the wound edges. As a 
further means of preventing intestinal distention, or rather to help deflate if it occurred, 
the rectal sphincter was dilated to a point of partial paresis. 

The patient, now in moderate surgical shock, after a two-hour operation, was returned 
to a warm bed over which an oxygen tent had been placed. His pulse rate was 120, or 24 
less than on admission to the hospital. It remained below the high point during his entire 





Fic. 1.—(1) Aperture in diaphragm. (2) Fic. 2.—(1) Dilated stomach. (2) Spleen. 
Gangrenous intestines. (3) Liver. (3) Intestines, some of which are gangrenous, above 
the diaphragm. (4) Liver. 

convalescent period. A Levine tube was immediately inserted into the stomach and con- 
nected to a Wangensteen suction apparatus, and the gas fistula tube connected with a 
drainage bottle. It was necessary to prevent any intestinal distention. 

Convalescence-—Twelve hours later, largely from curiosity, a portable chest roent- 
genogram was made. As was expected, it disclosed a left pneumothorax with almost 
complete collapse of the left lung. In addition, it gave evidence, confirmed by physical 
findings, of a small area of pneumonia in the right lung. Medical consultation with Dr. 
Arthur F. Kraetzer was immediately secured. Sputum examination showed a Type XI 
pneumococcus. The patient was given sulfapyridine in adequate dosage and the congestion 
miraculously disappeared. Left pleural effusion developed but it, also, gradually disap- 
peared with reexpansion of the left lung. Silkworm retention sutures were removed, as 
indicated by skin irritation, from the fourth to the sixth day. The abdominal wound 
healed per primam. The cecal tube was removed on the fourth postoperative day and the 
gas fistula closed spontaneously. From this time on, convalescence was slow but un- 
eventful. The postoperative blood picture showed a gradual reduction in white blood 
cells, with a return to normal in the differential count. 

On August 31, 1939, the patient was examined fluoroscopically after a barium meal 
had progressed to the colon. The left diaphragmatic movement was somewhat limited. 
The stomach was in normal position. He stated that he felt perfectly well and was able 
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to work. Blood count at that time was: Red cells, 3,950,000, white cells 8,300, neutrophils 
76 per cent, lymphocytes 22 per cent, eosinophils 1 per cent, large monocytes 1 per cent, 
hemoglobin 78 per cent, platelets 336,700. It is recognized that this is too short a post- 
operative period to definitely exclude a recurrence of the diaphragmatic hernia or the 
possibilities of an abdominal incisional hernia, but the interest of the case and the unusual 


complication justify its being recorded. 





Fic. 3.—(1) Gangrenous intestines above the diaphragm. (2) Liver. (3) 
Diaphragm. (4) Gangrenous intestines remaining in abdomen. 

Pathologic Examination—Gross: Dr. Henry Horn. The specimen is a surgically 
removed spleen and pedicle weighing 950 Gm. The serosa is smooth and glistening. 
There are several areas beneath the capsule which appear dark red and stand out from 
the remainder of the spleen, which is grayish-pink. These areas measure 3.5 cm. in 
diameter. The pedicle is markedly edematous. On opening the splenic vein there is 
seen a loosely adherent thrombus occupying the entire lumen. The splenic artery is 
patent. On section, the organ cuts with increased resistance, leaving a dark red, meaty- 
appearing surface. The trabecular markings are decreased. The follicles cannot be made 
out. The pulp scrapes more readily than normal. There is also an irregular portion of 
tissue which is pancreas and which on section appears grossly normal. There is an 
accessory spleen 1.7x1 cm. JA/icroscopically, the sections show severe passive congestion 
and edema of the spleen with multiple foci of recent hemorrhages and formation of sub- 
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capsular hematomata. The tail of the pancreas shows marked chronic interstitial in- 
flammatory change, compression atrophy and invasion of adjacent acini by connective tissue. 


To emphasize the fact that strangulation of the intestines frequently does 
occur in connection with diaphragmatic hernia, and for that reason if for no 
other, surgical repair is indicated, the photographs of three such strangulated 
cases, observed at autopsy, are included with this report (Figs. 1, 2 and 3). 


In 1933, Abell! collected and presented to the American Surgical Society all recorded 
cases of wandering spleen with torsion of the pedicle, adding two cases of his own. This 
article furnishes valuable statistical information and reviews the various etiologic theories 
advanced by previous writers. Since Abell’s paper, numerous articles have appeared. 
Most of the recent ones have case reports, with quotations from Abell’s classic presenta- 
tion. A careful search of the literature reveals 20 reported cases since 1933. Since the 
addition of these cases does not materially change the statistics presented by Abell, they 
are cited by giving a short synopsis of them without attempting to incorporate them 
in the various tables compiled by him. 


REPORT OF 20 CASES OF TORSION OF A WANDERING SPLEEN 
From the Literature Since 1933 


Case 1.°—-A female, colored, age 22, had had three spontaneous labors and one early miscarriage. 
Sixteen months previous to admission to hospital she had noticed a nonsensitive mass in the lower 
abdomen. Three weeks prior to admission she had constant abdominal pain and vomiting, which lasted 
three days. On the night before admission, and five days before her regular menstrual period, she 
had considerable uterine hemorrhage. At the time of admission she was acutely ill, with severe pain, 
tenderness and a large mass in the lower abdomen. Examination revealed a very sensitive mass, 6x7 
inches in diameter, in the middle of the lower abdomen. The upper border was at the umbilicus and the 
top felt like the edge of the liver. Bimanually, the mass was revealed above and in front of the uterus. 
Pulse 103, temperature 103° F. Blood count: Three leukocyte counts average 8,000, polymorphonuclears 
80 per cent; red cells 3,600,000. Clinical Impression: Ovarian cyst or pedunculated myoma of the 
uterus with twisted pedicle. 

Operation.—The spleen presented immediately under the abdominal incision. It was deeply con- 
gested, 7x5x4 inches in size, with its upper border at the umbilicus. Pedicle eight inches long with 
seven complete turns. Marked ptosis of the stomach and transverse colon. Splenectomy. Blood count, 
ten days postoperative: Red cells 4.300.000; white cells 9,400, hemoglobin 85 per cent, polymorphonu- 
clears 65 per cent, lymphocytes 34 per cent, transitionals 1 per cent. 

Result.—Recovery. 

Case 2.6—Female, age 50, mental patient. Complained of pain in abdomen two days before admis 
sion to the hospital. Examination revealed a swelling in the midportion of the abdomen. No definite 
diagnosis could be made. Pulse 120, temperature 100.4° F. 

Operation.—Right paramedian subumbilical incision. Ten ounces of blood removed. There was 
a fracture of the spleen two inches long and one-quarter inch deep. Spleen was adherent to other 
viscera and had three and one-half counterclockwise twists of the pedicle. Splenic vessels were throm- 
bosed and spleen was four times its normal size. Splenectomy. No weight given. 

Result.—Recovery. 

Case 3.4—Female, age 24, Chinese, one child. She complained of enlargement of abdomen with 
pain. First noticed this enlargement seven months previous to admission to hospital, when she had an 
attack of epigastric pain, nausea, vomiting, chills and fever. Several mild attacks followed the first 
one, and two weeks before admission she had a severe pain in the lower abdomen. Not constipated. She 
gave a history of malaria ten and 12 years before. Examination negative except for abdomen. Pulse 
132, temperature normal. Blood pressure 118/100. Blood count: Red cells 4.360,000; white cells 18.600, 
hemoglobin 75 per cent, polymorphonuclears 85 per cent. Preoperative Diagnosis: Ovarian cyst with 
twisted pedicle. 

Operation.—There was a large spleen filling the pelvis, extending to the right median line and 
costal margin. Splenectomy. Weight of spleen 3,700 Gm. Postoperative Diagnosis: Wandering spleen 
with two and one-half turns of the pedicle. 

Result.—Recovery. 

Case 4.21—Female, age 20. She complained of pain in the epigastrium transmitted to left side and 
thorax. Temperature normal. History of malaria. After 13 days in the hospital the pain disappeared. 
The abdomen was not painful and the tumor in the right iliac fossa, close to Poupart’s ligament. was 
thought to be a kidney. It was movable and slightly painful. Vaginal examination not made. Blood 
count normal. Roentgenologic examination showed a ptosis of the intestines. Fifteen days after ad- 
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mission the mass moved to the epigastric region, was more movable but not painful. Four days later 
it wandered into right iliac fossa. 

Operation.— Three weeks after admission: Subumbilical celiotomy. An ectopic spleen four times 
its normal size presented. It was normal in color and consistency; no adhesions present. The pedicle 
was long and rotated one-quarter circle clockwise. There were three supernumerary spleens. Splenec- 
tomy. Spleen weighed 400 Gm. An increased white blood count gradually decreased to normal. 

Result.—Recovery. 

Case 5.-—Male, age 25, complained of colicky pains in abdomen and frequent eructations of gas. 
Standing and walking exaggerated the pain. Admitted to hospital for observation. Examination showed 
a well developed and well nourished male. There was a mass in the left lower quadrant; tenderness 


and muscular rigidity. Pulse 90, temperature 100° F. Blood count: Red cells 4,750,000; white cells 
9,850, hemoglobin 87 per cent, polymorphonuclears 60 per cent. 

Operation.—Left rectus incision. The spleen lay in the left lower quadrant. Pedicle twisted three- 
quarters time. Splenectomy. Spleen weighed 575 Gm. 


Result.—Convalescence was complicated by thrombosis of the right femoral vein. The blood count 
showed a marked increase in platelets, the lowest count being 448,000 on the eighth day, when throm 
bosis occurred. Patient recovered. 

Case 6.7—Female, age 68, uniparous. Patient very sick and emaciated. Known to have lad a 
wandering spleen for five years, which, apparently, caused much distention, vomiting and pain. On ad- 
mission to hospital she had constant vomiting, marked distention and colicky pain. Examination re- 
vealed a tumor above the pubis and extending to the umbilicus. This was thought to be an ovarian cyst. 

Operation.—The spleen contained a cavernous hemangioma. The splenic vein was thrombotic. The 
tail of the pancreas was found in the pedicle, which rotated through two circles. Splenectomy. Weight 
of spleen, length of pedicle and condition and disposition of pancreas not mentioned. 

Result.—Recovery. 

Case 7.16—Male, age 28. Twenty-four hours prior to admission to the hospital patient had an attack 
of abdominal pain and vomiting. Twelve months before he had a similar attack of pain, with fever, 
which lasted for 24 hours. Examination revealed a tense, elastic, movable mass in the midline between 
the umbilicus and symphysis. This mass was definitely tender but patient complained of greater tender- 
ness over McBurney’s point. Temperature 40.3° C., pulse 120. There was no history of trauma, no 
trouble with micturition or defecation and no rigidity. Preoperative Diagnosis: Acute appendicitis. 

Operation.—-McBurney incision. Small amount of turbid fluid in the abdomen. The appendix was 
adherent to the posterior wall, thick and swollen. It was removed intact. The visible mesenteric veins 
were very large and distended. The spleen was enlarged and in an unusual position. A second incision 
was made in the midline below the umbilicus and disclosed a large, solid, cyanotic spleen, with the lower 
part down at the bottom of the prerectal fossa. There was a long, vascular pedicle, which was twisted 
once around clockwise. Removal of the spleen seemed unnecessary as the temperature, apparently, 
resulted from a gangrenous appendix. However, due to the unusual position of the spleen, it was 
removed. Weight 400 Gm. Postoperative blood count: Red cells 5,190,000; white cells 10,900, hemo- 
globin 98 per cent, neutrophils 86 per cent, large lymphocytes 8 per cent, small lymphocytes 2 per cent, 
transitionals 4 per cent. Blood count on twenty-second postoperative day: Red cells 4,860,000; white 
cells 7,700, hemoglobin 85 per cent, neutrophils 55 per cent, eosinophils 2 per cent, large lymphocytes 
24 per cent, small lymphocytes 14 per cent, transitionals 5 per cent. 

Result.—Recovery. 

Case 8.17—Male, age 34. History of malaria ten years previously, which lasted two years. He was 
aware of an enlarged spleen but competed in athletic contests before and after having had malaria and 
had never noticed any pain. Three days prior to admission to the hospital he had sharp, cramp-like 
pains in the epigastrium, which spread to the entire abdomen. He vomited and was unable to pass 
flatus. Examination revealed an undernourished man, suffering greatly. Pulse 30. Urine scanty. The 
abdomen was rigid, painful to palpation, tympanitic and the splenic area appeared empty. Provisional 
Diagnosis: Wandering spleen. 

Operation.—Abdominal cavity contained serosanguineous fluid. The mass in the center of the 
abdominal cavity was black in color and bound by wide adhesions to the left colon. The pedicle of the 
spleen was twisted two times counterclockwise. Pedicle veins and arteries were thrombosed. Splenec- 
tomy. The spleen weighed 3 Kg. and its maximum diameter was 25 cm. 

Result.—Recovery. 

Case 9.17—Female, age 45, six children. Patient was in perfect health until seven years ago, when 
she developed malaria of the tertian type. She had had no malarial fever for the past two years. From 
the first year of the malarial infection she noticed a movable mass in her abdomen about the size of two 
fists. Three years ago the mass began to grow noticeably. She had indigestion, gastric disturbance and 
constipation. Six days previous to admission to the hospital she was awakened with acute abdominal pain. 
The pain continued the following day, with vomiting, distention and no passage of gas from the rectum. 
She became progressively worse, with some relief two days later when she had diarrhea. The vomiting 
continued. Examination on admission revealed an undernourished woman. Pulse 120, temperature 
38.5° C., respiration rapid. The abdomen was distended, urine scanty. There were spasms around the 
palpable mass, which was rounded, painful and not movable. Vaginal examination revealed an anti- 
flexed uterus. The mass appeared to rest upon the uterus and seemed to be connected with the right 
parametrium. Preoperative Diagnosis: Ovarian cyst with twisted pedicle. 
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Operation.—There was a small amount of serous fluid in the abdominal cavity, which was occupied 
by a large mass, which was recognized as a greatly enlarged, ptosed spleen. There were no adhesions. 
The pedicle was long, thick and tortuous and had four counterclockwise twists. 
The stomach and duodenum were dilated. Splenectomy. 


The pedicle pulled on 
the mesocolon and the first part of the jejunum. 
The spleen weighted 2 Kg., was 25 cm. in its greatest diameter, and the pedicle was 12 cm. long. 
Result.—Recovery. 
Case 10.11—Female, age 21. Family and previous history irrelevant. 
normal child four months previous to admission, and since that time had had pain in the abdomen local- 
Ten days before admission to 


She had given birth to a 


ized in the lower quadrant. Pain more intense when she moved around. 
the hospital the pains increased and extended throughout the entire abdomen. 
did not vomit. Bowel movement with enema was efficacious. [Examination revealed abdominal rigidity 


She was nauseated but 


and a tumor the size of a fetal head below the umbilicus. It was fixed, painful and irregular, with 
tympany around the mass. Temperature 37.6° C., pulse 95, respiration normal. Pelvic examination 
was normal. 

Operation.—Median suprapubic incision. Free serous fluid was observed when the peritoneum was 
opened. An ectopic spleen was found in the lower abdomen, with the pedicle showing two complete twists. 
After removal of the spleen it was found to contain a round, partially calcified tumor, which was approx- 
imately one-third of the removed splenic tissue. Spleen and tumor weighed 650 Gm. 

Result.—Recovery. 

Case 11.15—-Female, age 50. For ten years she had suffered from pain in the left iliac fossa, with a 
heavy, twisting sensation in the lower abdomen. For past several months pain became more severe with 
vomiting and chronic indigestion. She often had dizzy spells, belched gas, was distended and constipated. 
Examination revealed marked abdominal distention. There was a round, hard, movable tumor the size 
of a fetal head in the epigastrium. Provisional Diagnosis: Uterine fibroids with cancer of the colon. 

Operation.—Midline suprapubic incision. The tumor presented in the pelvis and was easily identi- 
fied as an incarcerated spleen. The pedicle was twisted three-quarters of a circle and was thickened. 
The splenic vein was the size of a normal jugular and the splenic artery pulsated. The tail of the 
pancreas formed part of the base of the pedicle and was involved in the torsion. The pedicle compressed 
the transverse colon. Weight and size of spleen not given. 

Result.—Recovery. 

Case 12.20—Male, age 10. Past history irrelevant. Ten days before admission to the hospital he 
had cramp-like pains in the abdomen with nausea and vomiting. These subsided in 24 hours for three 
days. Two days before admission to hospital pain recurred in left upper quadrant. Examination re- 
vealed a well nourished boy. Blood pressure 98/68, pulse 100, respiration 22. Exatnination negative 
except for a smooth, painless mass in left upper quadrant, extending one inch below the umbilicus. 
Clinical Diagnosis: Wandering spleen. 

Operation.—High midline incision. Spleen enlarged about six times. Two complete rotations of 
the pedicle, which was six inches long and contained thrombosed veins. Blood count: Red cells 3,780,- 
000; white cells 5,950, hemoglobin 62 per cent, polymorphonuclears 50 per cent, lymphocytes 44 per cent, 
platelets 155,000. 

Result.—Recovery. 

Case 13.18—Male, age eight. Never a robust child. Frequent headaches with stomach pains. At 
two years of age had an attack of acute abdominal pain. Two years before admission to hospital he had 
a similar attack. Attack of pain, nausea and vomiting four days prior to admission. Examination re- 
vealed an undernourished boy. Temperature 98.8° F., pulse 128, respiration 26. Generalized abdominal 
pain but more tender in right lower quadrant. Abdomen markedly distended, rigid, and no tumor mass 
was palpable. -atient treated conservatively, and distention subsided. A tumor could then be felt 3 cm. 
to left of umbilicus across to the anterior superior spine in the right ilium. Blood count: White cells 
13,800, polymorphonuclears 88 per cent. Provisional Diagnosis: Ruptured appendix. 

Operation.—Right rectus incision. Inte:tines were red and distended. Considerable amount of 
bloody fluid in the peritoneal cavity. Spleen three times its normal size with three twists of the long 
pedicle. The tail of the pancreas was involved, with both the artery and vein thrombotic. Postoperative 
blood count: Red cells 3,400,000; white cells 9,200, hemoglobin 65 per cent, polymorphonuclears 49 per 
cent. 

Result.—Recovery. 

Case 14.23—Female, age eight. Normally developed child. She had symptoms of pain, with nausea 
and vomiting, two days before admission to the hospital. On admission, the temperature was 101.4° F., 
pulse 120, respiration 24. White blood count was 24,000. 

Operation.—Splenectomy. The pedicle was long, with three complete clockwise turns. Veins were 
thrombosed. The spleen weighed 425 Gm. Postoperative complication—evisceration after one week. 

Resuit.—Recovery. 

Case 15.8—Female, age 39. Abortion at age 16. After this illness she felt pain in the left iliac 
fossa. This pain became habitual, was colicky in character, and was accompanied with vomiting. 
Abdomen began to increase in size. A second attack occurred after a pregnancy with abortion at six 
months. The pain became constant and tumor continued to increase in size. Examination revealed a 
well nourished woman of masculine type. A tumor could be felt filling the entire left side of abdomen. 
It was hard, painful and fixed. Vaginal examination revealed an antiflexed uterus. The tumor could 
be felt bimanually. Clinical Diagnosis: Ovarian cyst. 
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Operation.—Median incision below umbilicus. A considerable quantity of fluid found in the peri 
toneal cavity. A large spleen presented, and it was necessary to increase the incision 3 cm., to the 
edge of the umbilicus. The spleen was violet in color with one complete twist of the pedicle clockwise. 
The pedicle was necrotic and included the tail of the pancreas. It was adherent to the intestines. 
Splenectomy. Weight of spleen 2,800 Gm. Preoperative blood count: Granulocytes 55 per cent, lympho- 
cytes 29 per cent, plasmocytes 0.4 per cent, monocytes 14 per cent. Postoperative blood count: Red cells 
4,168,000, hemoglobin 70 per cent, leukocytes 8,725, granulocytes 75 per cent, lymphocytes 15 per cent, 
monocytes 9.25 per cent. 

Result.—Recovery. 

Case 16.9—Female, age 23. Previous history negative. She had a sudden, severe, colicky abdom- 
inal pain accompanied by metrorrhagia. Just before this attack she had passed through a normal preg- 
nancy except for slow engagement of the head during first stage of labor. Vaginal examination revealed 
an oval, tender mass in culdesac of Douglas, to left of median line. Clinical Diagnosis: Ovarian cyst 
with twisted pedicle. 

Operation.—Incision not mentioned. <A large spleen presented with a three-fold torsion of the 
pedicle. Splenectomy. Spleen weighed 225 Gm. 14x9x5 cm. in size. The pedicle was the size of a 
finger and passed in front of the transverse colon and around the greater curvature. 

Result.—Recovery. 

Case 17.19—Female, age 31, two children. Three days prior to admission to hospital patient picked 
up her child and since then had periodic, acute attacks of pain in left upper quadrant. No history of 
malaria. Typhoid years ago. Examination revealed a poorly nourished female. Abdomen was greatly 
distended and the left upper quadrant was the site of a swelling parallel to the rib line, which was elastic, 
easily movable, round and about the size of the spleen. 

Operation.—Midline incision from xiphoid to umbilicus. The spleen presented. It was enlarged to 
twice its size and cyanotic. The pedicle was twisted from 130° to 150°, left to right. It was attached 
at the upper pole to the lower portion of the stomach by adhesions, which caused the twisted pedicle. 
There being no pathologic changes, fixation of the spleen was decided upon. 

Result.—Recovery. 

Case 18.3—-Male, age 30. History irrelevant. Patient noticed a tumor in the right lower quadrant. 
No pain or vomiting. No history of malaria. Examination revealed an increase in size of the abdomen, 
especially in the right lower quadrant. Temperature normal. Clinical Diagnosis: Acute appendicitis. 

Operation.—McBurney incision. There were adhesions about a bluish tumor, which proved to be 
the spleen with moderate degree of torsion. Splenectomy. Weight of spleen 420 Gm. 

Result.—Recovery. 

Case 19.14—Female, age 25, two children. Patient suffered from abdominal pain one week previous 
to examination. States she was two months pregnant, and that before pain started she had fallen upon 
her side on a sharp rock. She had suffered from malaria for a year without treatment. Examination 


left side of abdomen. 


revealed a large, hard, painful tumor it 

Operation.—Since all symptoms pointed toward a visceral injury, an exploratory incision was made, 
under local anesthesia, in the left iliac fossa. The tumor proved to be a ruptured spleen. This incision 
was closed and a median incision made. Two deep fissures were revealed on the anterior surface of 
the spleen, with torsion of the pedicle until it was upside down. Splenectomy. Weight of spleen 
1.550 Gm. It was 23 cm. long by 16 cm. in diameter. 

Result-—Not mentioned. 

Case 20.2°—Female, age 33. Three normal deliveries. Five months pregnant at time of present 
attack. Complained of pain in abdomen with distention, nausea and vomiting for two and one-half hours 
before admission. No history of previous attacks. No history of typhoid fever or malaria; no previous 
operations. Examination revealed a markedly distended abdomen. Thickening of intestines felt on 
palpation. Dulness extending to right upper quadrant. Pelvic examination revealed a uterus size of 
five months’ pregnancy. 

Operation.—Midline incision from xiphoid to 4 cm. below the umbilicus. About 800 cc. of serous 
fluid present in abdominal cavity. The spleen was in the ileocecal region of the abdominal cavity. 
Spleen congested, thick, cyanotic, and was easy to deliver. The pedicle was twisted three times and the 
stomach was turned completely about. Spleen returned to normal color and size after detorsion, and 
the stomach began a slow evacuation after return to its normal position. 

Result.—Stormy convalescence due to pneumonia and pregnancy. Complete recovery. 


The history of diaphragmatic hernia is intensely interesting. Although its 
first recognition dates back to 1610, when Ambroise Paré recorded two cases 
of traumatic origin, no particular interest was shown until comparatively 
recent times. Hedblom!® collected 1,435 cases from the literature in 1931, 
and made an effort to convince the medical fraternity of its frequency and its 
dangerous potentialities. Since that time Harrington,'? Truesdale,?? and 
many others have published papers demonstrating its operability and the wis- 
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dom of having such defects repaired before an acute surgical catastrophe 
occurs. It is to be regretted, however, that regardless of the splendid work 
that has been done, many physicians still recommend “watchful waiting” 
treatment for such patients. This advice is particularly vicious when given 
young patients who suffer from congenital and acquired diaphragmatic hernia. 
It is readily admitted that a few people have lived their normal longevity 
regardless of having had a diaphragmatic hernia. It must likewise be admitted 
that most people suffering from such a handicap incur material risk in not 
having it corrected. The following case history is illustrative : 

Case Report.—A child of 18 months was admitted to a metropolitan hospital for a 
medical ailment. During the course of examination a diagnosis of an asymptomatic 
diaphragmatic hernia was made. The mother was not warned concerning the existence 
of this hernia. Three months later a strangulation occurred, and, at autopsy, gangrenous 
intestines were found above the diaphragm. This patient could have been operated upon 
prior to strangulation with minimal risk. 

Harrington’s'” publications offer a very satisfactory classification of dia- 
phragmatic hernia. He has recently reported 131 cases diagnosed at the 
Mayo Clinic. He advocates the abdominal approach in all peri-esophageal 
herniae, while Truesdale,?” who has also had a large experience, believes most 
diaphragmatic herniae are best operated upon from a thoracic approach. The 
combined approach advocated by some surgeons certainly has a mechanical 
advantage, but it usually is not necessary. Donovan,'® who reported ten cases 
of congenital diaphragmatic herniae in infants, is well satisfied with the ab- 
dominal approach. He forcibly calls attention to the dangers of delayed sur- 
gical treatment. The writer, basing his judgment on a modest experience, 
prefers the abdominal approach for peri-esophageal herniae but the thoracic 
approach for the other more common types, such as those of traumatic origin, 
or those through the gap of Bochdalek. It is admitted, however, that the 
abdominal approach in the case herewith reported, which was from necessity 
rather than from choice, was most satisfactory. 

In general, either route has its advantages, and most cases are best operated 
upon by the approach with which the particular surgeon is more familiar. If, 
however, dense adhesions have formed, which is often the case in large con- 
genital herniae in children, certainly, the thoracic approach is to be preferred. 
In one case of diaphragmatic hernia a diagnosis of absence of adhesions was 
made by introducing barium into the colon and also inducing a pneumothorax. 
When the child was in the erect position no viscera could be seen in the chest ; 
when the head was down the left pleural cavity became filled with intestines 
and there was a pneumopelvis. This patient, a boy, age 10, was operated 
upon by the thoracic route. Reduction of the viscera into the abdomen was 
easily accomplished, but when held there in the very contracted peritoneal 
cavity, the patient stopped. breathing. Releasing the intestines reestablished 
breathing. For this reason the hernia was not repaired. Donovan! notes 
this condition in one of his cases and cites it as an argument against delay in 


operative treatment. 
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In the present case, naturally the advisability of concurrently reducing and 

repairing the diaphragmatic hernia, following the removal of a wandering 

spleen with pedicle torsion, became a real question of surgical judgment. Ad- 
mittedly, the first procedure was a major operation for an acutely sick patient 
to withstand. But, knowing the latent possibilities, as cited above, of delay 
in treating diaphragmatic hernia, there was no hesitation. The findings and 
the result fortunately justified the decision, 
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THE PREVENTION of the formation of peritoneal adhesions has been essen- 
tially an unsolved problem. The conservative nature of the early adhesive 
process is recognized when the peritoneum has been contaminated with bac- 
teria. After the acute phase is past, however, the often resulting peritoneal 
scar constitutes an independent pathologic entity, resulting frequently in intes- 
tinal obstruction. Following the surgical relief of obstruction, the reforma- 
tion of many adhesions may be expected ; in fact, the total amount of scar after 
such intervention may be greater than before, with correspondingly greater 
chance of further obstruction. The experience of every surgeon includes 
many examples of this unfortunate sequence. 

The formation of peritoneal adhesions is the final result of an exudate on 
the peritoneal surface. This exudate, at first serous or seropurulent, becomes 
fibrinous, and the fibrin, in turn, is organized by the connective tissue and 
blood vessel elements of the subserosa. The process of organization always 
takes place in fibrin, and cannot take place without fibrin. It seems logical, 
therefore, to expect that the prevention of the formation of fibrin will prevent 
the organization that is the essential element of a permanent pathologic nature. 
One cannot prevent exudation, but it may be possible to prevent the coagula- 
tion of the exudate. 

It is known that heparin will prevent the formation of fibrin in the blood. 
The possibility suggests itself that heparin might also prove effective in pre- 
venting this reaction in an exudate, and thereby might constitute a physiologic 
preventative of peritoneal adhesions. The present preliminary report records 
a series of animal experiments testing this hypothesis. 

It is not necessary to review the general literature relative to the preven- 
tion of peritoneal adhesions. xcept for the generally accepted influence of 
surgical cleanliness and gentleness as prime factors in preventing adhesions, 
no ancillary measures have been uniformly successful. The most significant 
attacks on the problem have been attempts (1) to destroy fibrin; and (2) to 
prevent its formation. Under the first heading, the use of amniotic fluid,” 

* This study, presented before the Southern Surgical Association, December 6, 1939, 
was illustrated by motion pictures. No illustrations are here presented, inasmuch as the 
number of observed adhesions cannot be indicated by single exposures. Submitted for 
publication, December 6, 1030. 
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presumably acting through the resulting hyperleukocytosis, and the use of 
papain,®!° as a direct digestant of fibrin, have received the most attention. 
In both instances, later experimental work has not confirmed earlier reports. 

After the initiation of this study, it was found that Miki and Satani,!° in 
1935, had experimented with heparin in the peritoneum of rabbits with some 
success, employing the old, crude product. They reported that the introduc- 
tion of heparin-saline solution into the abdominal cavities of rabbits, the gastric, 
duodenal and omental serosae of which had been scarified with dry gauze, 
“considerably precluded” intraperitoneal agglutination. They found heparin- 
saline solution much superior to sodium citrate, and did not observe any 
toxic effects of heparin in their animals. In 1936, Widstrom and Wilander™ 
proposed the same principle for the prevention of pleural adhesions. After 
producing an initial slight unilateral pneumothorax in rabbits, they created a 
chemical (iodine) pleuritis on the same side, which was uniformly followed 
by copious exudation with many fibrinous adhesions. Heparin solution (non- 
toxic Jorpes product!®) was injected into the pleural cavities at 6, 24 and 48 
hours, respectively, after the induction of iodine pleuritis. Sacrifice of the 
experimental animals at 48 hours showed uniformly no fibrinous coatings or 
adhesions. The control animals at this time showed fibrinous adhesions, and 
these were observed to organize within a few weeks. 

It should be noted that other anticoagulants have been unsuccessfully tried 
in the past, for the prevention of the coagulation of exudates in serous cavi- 
ties, such as hirudin,!® citrate and oxalate solutions,?°"" and others.?° 

Heparin, first purified by Charles and Scott,?" °° in 1933, is believed by 
Mellanby and other recent investigators,””** to be an antithrombin. In proper 
dosage it will completely prevent any formation of fibrin in blood. Recently. 
it has been applied extensively to vascular surgery, both in the laboratory and 
the clinic.*#** Its application to prevent the formation of vegetations in en- 
docarditis has been proposed.** *® Except as noted above, no record of the 
employment of heparin in the prevention of the coagulation of other exudates 
has been found. 

Heparinization of animals and man, in vascular surgery, to an extent that 
is effective in preventing thrombosis, has not been found to be hazardous from 
the point of view of wound hemorrhage if complete hemostasis is obtained at 
the time of closure.**: #6 

Methods Employed.—Two sets of experiments, with corresponding con- 
trols, have been carried out, one with rabbits and the other with dogs. In the 
former, the formation of adhesions caused by mechanical damage and by bac- 
terial contamination was studied. In the latter, to simulate the usual surgical 
problem, adhesions were first formed as the result of peritoneal contamination ; 
they were then divided and the degree of their reformation was observed. A 
total of 70 rabbits and 82 dogs were employed. On account of deaths from 
peritonitis, in attempting to create adhesions, and experimental variations, the 
protocols of only 56 rabbits and 30 dogs are included in the statistics reported. 

All surgical operations were carried out under anesthesia (in the rabbits, 
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local infiltration with 1% novocain; in the dogs, intratracheal ether) and the 
most scrupulous aseptic technic and extreme gentleness were employed. Fine 
silk was used for intraperitoneal ligature. Whenever a repeated survival celi- 
otomy was indicated, the incision was made through an untouched area of the 
abdominal wall. Closure of the incision was effected with particular care to 
prevent exposed cut surfaces and suture material from presenting within the 
abdominal cavity. 

Rappits: (A) Adhesions Caused by Mechanical Damage. 

Adhesions were produced by a modification of Donaldson’s! pledget 
method. A pledget of folded dry gauze of constant dimensions was intro- 
duced close to the angle between the mesial surface of the cecum and the lat- 
eral surface of the ileum after light dry gauze scarification of the underlying 
serosa. It was anchored in this position by two fine silk serosal sutures 
From three to five days later the abdomen was reopened and the pledget and 
sutures were removed. At this time the animals were divided into three con- 
trol groups and one experimental group. In the first control group, the abdo- 
men was closed after separation of adhesions without intraperitoneal admin- 
istration of any solution. In the second control group, 25 cc. of normal saline 
solution were left in the peritoneal cavity. In the third control group, 25 cc. 
of amniotic fluid* were administered intraperitoneally before closure. In the 
experimental animals, 25 cc. of normal saline, containing 750 units of heparin 
(30 mg. per cent) were injected into the peritoneum.+ The injections were 
repeated in both control and experimental animals by paracentesis on the first 
and second postoperative days. One week later the animals were examined 
for the final determination of the presence or absence of adhesions. 

(B) Adhesions Caused by Peritoneal Contamination. 

At the first operation, the appendix was perforated near the tip and its 
contents smeared over the adjacent serosal surfaces.*® 41 42 At this time the 
various solutions were injected intraperitoneally, in spite of an unclosed open- 
ing in the intestine. The rest of the experiment was carried out exactly as 
above, except that no amniotic fluid control group was established. 

Docs: Reformation of Adhesions Caused by Peritoneal Contamination. 

At the first operation, the appendix was perforated near its tip and the 
contents smeared over the adjacent serosa. A large number of dogs (40 per 
cent) died from peritonitis following this procedure, and a few (11 per cent) 
developed localized abscesses. These animals are not reported. Six weeks 
after the perforation of the appendix, the abdomen was opened and the re- 
sulting adhesions were counted and carefully and completely divided, largely 
by sharp dissection. Bleeding was controlled by hot packs or by fine point 
ligation with silk. At this time the same three control groups and the heparin 
experimental group were established as in the rabbit experiments described 

* The preparation used was Amfetin, furnished by the courtesy of Eli Lilly and Com- 
pany, Indianapolis. 

+ The heparin employed was purchased from the Connaught Laboratories at the 
University of Toronto. It contained 110 units per milligram. 
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above. One hundred cubic centimeters of normal saline, 100 cc. of amniotic 

uid and 100 cc. of the same heparin solution (representing 3,000 units) were 

introduced into the peritoneal cavity in the proper groups, respectively. The 

injections were repeated by paracentesis on the first and second postoperative 

days. Two weeks later, the reformation of adhesions was observed at a final 

celiotomy, and any reformed adhesions were counted. ' 
In counting adhesions in the dog experiments, any continuous adhesive 

band or sheet was considered as a single adhesion. In most instances these 

probably represented the fusion of many smaller adhesions. The counting 

method presents, therefore, only an exceedingly rough quantitative estimation 

of results. The significance of this will be pointed out later. 
Results—In the rabbit experiments, which were designed to study the 

formation of adhesions following both mechanical trauma and bacterial con- 

tamination, the results indicate a striking difference between the controls and 

the animals treated with heparin. In the mechanical trauma experiments, 

whereas all of 26 control animals showed adhesion formation, only one of ten 

heparin-treated animals showed any adhesions (Table I). In the con- 

tamination group the results were similar (Table I1). All of ten controls 

showed adhesion formation while none of ten heparin-treated animals pro- 


duced adhesions. 


TABLE | 
ADHESIONS FORMED AFTER MECHANICAL PERITONEAL TRAUMA 


Results one week after traumatization of peritoneal surfaces in the rabbit and the introduction 
of the solutions indicated 


Total Number Number Rabbits 
Group Rabbits Showing Adhesions 

Control 

NO) ESCUELA SS Soe Oa Re a ra 10 10 

PRR STMRA ANS ATNIAE ooo ty eich a pia: baka lees wa ee 8 8 

LATCUTIC 1G. (OTC PRR aia ee ee 8 8 

AMSIANS PER NE a nO hs asindasewiacs Se sinS 26 26 (100%) 

Experimental 

MU RSCpN IAI eine otis noe ics in Sis lee me ee hee 10 r ({ 10%) 

TABLE II | 


ADHESIONS FORMED AFTER CONTAMINATION OF THE PERITONEUM 
Results two weeks after bacterial contamination of the peritoneum in the rabbit and the intro- 
duction of the solutions indicated 


Total Number Number Rabbits 
Group Rabbits Showing Adhesions 
j 

Control 

NTE SDT SD re pe 5 5 

SIS es ees nai fia als Sue Soa 5 5 

MUERTE ee er in situ seis ame eS acs 10 10 (100%) 

Experimental 

SR gd Ch ts ed gels bk ek SEs OR 10 0 (0.0%) 
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Attention should be particularly directed to the fact that in the contamina- 
tion experiments complete healing of an open wound of the appendix occurred 
when heparin was present in the peritoneal cavity from the start, although it 
might have been expected to have hindered sealing off of the experimental 
perforation. 

In the dog experiments, designed to repeat the frequent surgical problem 
presented by adhesions needing division on account of intestinal obstruction, 
the results again strongly suggest the effectiveness of heparin in preventing 
adhesion formation (Table IIT). 

TABLE III 


REFORMATION OF ADHESIONS 


Results two weeks following separation of previously produced peritoneal adhesions in the dog. 

The original adhesions resulted from bact2rial contamination of the peritoneum. The adhesions 

following the introduction of heparin were uniformly single strands, whereas those in the controls 
were usually broad bands and sheets. 


Average Average Average 
Number of Number of Percentage 
Number of Adhesions Adhesions of 
Group Dogs Divided Reformed Reformation 
Control 
DNECUCION Lis (0) « ara a 10 6:2 G27 156% 
INOFMALSPNNE 6 eked cee oes 5 5.8 1356 234% 
ATAMOUIC TUG) << 6 sd SK asians ee 5 13.8 Ry dae 126% 
MOUAIS eae ay es OO anand s shave 20 8.0 12.6 157% 
Experimental 
PAAR II i hoes a rerecetcecel so: sald aaah dere 10 9.7 2.6 26% 


In all the control dogs a greater number of adhesions reformed than were 
divided. When no solution was left in the peritoneal cavity, half as many 
again adhesions could be counted after division. It was striking that when 
normal saline solution was employed, more than twice as many adhesions re- 
curred. Amniotic fluid presented the best numerical control results, in that 
only 25 per cent more adhesions reformed. In contrast with these control 
results, the heparin-treated animals presented only 25 per cent of the number 
of the original adhesions. The numerical difference is less striking than the 
observed difference at celiotomy. In the control animals, the reformed adhe- 
sions were largely extensive bands or sheets of adherence. In the heparin 
animals, the reformed adhesions were uniformly minute points of attachment, 
largely of omentum to the knots of silk ligatures. Although the numerical 
reformation of adhesions after amniotic fluid was the lowest in the control 
groups, actually the adhesions reforming after amniotic fluid were the most 
extensive of any group. 

In a few dogs it was observed that, following the intraperitoneal injection 
of heparin in the present dosages, the coagulation time of the blood (capillary 
tube method) was lengthened from a normal average of two minutes to an 
average of ten minutes. The peak of the increased coagulation time occurred 
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two hours after injection, and the effect disappeared after approximately eight 
hours. Leukocyte counts of peritoneal fluid in several dogs during the first 
24 hours after injection of heparin showed a rapidly developing polymorpho- 
nuclear leukocytosis, roughly corresponding in degree to that produced by 
saline and amniotic fluid. 

Complications in these experiments referable to the intraperitoneal intro- 
duction of heparin were rare. In the rabbits no such complications were ob- 
served. In 24 dogs receiving heparin intraperitoneally in various dosages, 
three of them suffered massive intra-abdominal hemorrhage, from which they 
died. Postmortem examination revealed the peritoneal cavity filled with fluid 
blood. Two of these hemorrhages occurred during the preliminary studies 
with heparin, and one, early in the final experiments. One of the 24 dogs 
died of paralytic ileus. In this animal heparin was entirely ineffective. On 
account of this complication, the animal has not been counted in the percent- 
ages reported (Table IIT). 

Discussion.—There is no question that heparin has proven astonishingly 
effective in preventing adhesions under the conditions of these experiments. 
Although the number of experiments is limited, the use of heparin offers con- 
siderable promise for this hitherto unsolved surgical problem. The work has 
not progressed sufficiently to warrant application to the patient. Continued 
study of possible dangers, of effective dosages, and of the details of admin- 
istration is being carried on. It is hoped that the results of this further inves- 
tigation will permit clinical application. 

There is no problem in which the clinical effectiveness of treatment is less 
easily estimated. An enormous number of cases must be treated with heparin, 
or any other substance, before a sufficient number of cases will come to receli- 
otomy or postmortem, to offer a basis for judging the efficiency of the method 
employed. It would seem necessary, therefore, that primary acceptance of a 
method to prevent adhesions must rest upon laboratory evidence. 

On the basis of the present experience, the chief danger of the employ- 
ment of heparin seems to lie in the occurrence of intraperitoneal hemorrhage. 
Heparin prevents the formation of fibrin but does not dissolve or destroy it, 
as we have observed in test tube experiments. It is logical, therefore, to as- 
sume that hemorrhage should not be a real danger provided complete intra- 
peritoneal hemostasis is effected before closure of the abdomen. It is assumed 
that in the three hemorrhages here reported, all of which occurred early in the 
study, this essential was not observed. Certainly, a wider animal experience 
will be necessary before the method can be condemned for this reason. On 
the other hand, such a further experience may prove intraperitoneal hem- 
orrhage to be a hazard of important magnitude. Bleeding in the abdominal 


wound from mild general heparinization, following absorption of heparin from 
It should be a no greater danger than is 


the peritoneum, has not occurred. 
bleeding from wounds following heparinization in vascular surgery. 

One of the interesting incidental observations in the rabbit is the healing 
of an experimental perforation of the appendix in the presence of heparin. AI- 
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though no definite conclusion can be reached on this point, this evidence sug- 
gests that suture of a wound in the bowel may not be a contraindication to 
the intraperitoneal use of heparin. 

The primary object of this study relates to the clinical problem presented 
by intestinal obstruction from intraperitoneal adhesions. If the present work 
is confirmed, and hemorrhage does not prove to be too great a danger, one 
can predict that heparin may be useful after any clean celiotomy, and, as just 
noted, perhaps after a contaminated one. All surgeons have had the experi- 
ence of operating for intestinal obstruction following such a simple interven- 
tion as that for chronic appendicitis. In other words, possibly dangerous 
adhesions are a potential sequela following any celiotomy. The aboli- 
tion of this danger, small as it may be, will add one more factor to the safety 
of abdominal surgery. 

There are other structures besides the peritoneum in which formation of 
fibrous adhesions may be deleterious. These include joints, tendon sheaths, 
pleura, pericardium, and the subarachnoid space. If heparin in the peritoneal 
cavity is found useful, it is conceivable that it may also be employed effec- 
tively in these other serous cavities. It is hoped to initiate work on some of 


these problems in the near future. 
CONCLUSION 


Heparin introduced into the peritoneal cavity of the dog and rabbit is effec- 
tive in preventing the formation and reformation of adhesions. 
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MALARIA SIMULATING ACUTE SURGICAL DISEASES OF THE 
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In recent years there has been little written about the confusing picture 
produced by abdominal pain which sometimes is a manifestation of malaria. 
Most surgeons are familiar with the postoperative fevers caused by the lighting 
up of a chronic malarial infection which may have been dormant before opera- 
tion. It is probable, however, that the problem of differentiation between 
acute intraperitoneal infection and malaria may be encountered more fre- 
quently than one would expect from the writings in this country during the 
last 15 years. The purpose of this paper is to call attention to malaria as an 
occasional cause of abdominal pain, and to point out that these cases sometimes 
occur in temperate regions. Nine cases of malaria which simulated acute 
abdominal disease are presented. 

The modern text-books on medicine either have nothing to say about this 
condition or merely mention it in passing. Many of the books on tropical 
medicine describe the condition briefly under various headings, such as: 
“The appendicitis syndrome” ; “The peritonitis syndrome,” etc. 

Castallani,t in 1930, published a classification of the atypical forms of 
malaria which included the following: (1) The appendicular syndrome; (2) 
the cholecystitis syndrome; (3) the acute pancreatitis syndrome; (4) the 
peritonitis syndrome; (5) postoperative fevers; (6) malaria simulating abscess 
of the liver, etc. 

Gaines,” in 1927, listed several atypical forms of malaria and mentioned 
one case simulating appendicitis, that of Deaderick, in which a patient thought 
at first to have appendicitis was found to have malaria. 

DePenning® reported five cases in 1928, three of which were at first 
thought to have acute appendicitis, and in whom recovery was rapid and com- 
plete following the finding of parasites and the administration of quinine. One 
of the remaining patients was treated with quinine and failed to improve, so 
that operation was performed 24 hours after the patient was first observed, a 
gangrenous appendix being removed. The fifth patient was one who had unex- 
plained fever following operation, which was found to be due to malaria. 

In 1933, Rhodes* discussed atypical forms of malaria, mentioning cases 
in which the disease simulated appendicitis and cholescystitis, and he also 
called attention to several cases in which malaria was found to account for 


the persistence of symptoms following cholecystectomy. 
Taylor,® in 1932, published a group of 25 cases, collected over a period of 
five years in Colombia, Panama, and Guatemala, 16 of whom had malaria 
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proven by positive smears. He points out that this relatively small number 
of patients was seen in regions where the malaria morbidity is quite high, and 
reasons that the problem of differential diagnosis between abdominal malaria 
and acute surgical conditions occurs rarely. Such a conclusion obviously may 
not be justified, since many such cases may not be seen and since there is no 
means of comparison with the total number of cases of malaria observed. In 
his observations, Taylor lays great stress upon the absence of involuntary 
abdominal rigidity as a means of distinction between acute abdominal malaria 
and acute surgical lesions. He also points out that 85 per cent of the total 
number of cases gave positive tests for occult blood in the vomitus or gastric 
contents, and states that this finding is of great value in establishing the diag- 
nosis of abdominal malaria. 

Ninety-three per cent of the patients in the series reported by Taylor were 
infected with aestivo-autumnal malaria, and in most of the previous reports 
of cases similar to these Plasmodium falciparum has been the causative 
organism. 

In a recent article by Ochsner and Murray,® malaria is mentioned as an 
occasional cause of abdominal pain and vomiting, and the following state- 
ments are made: “In our experience, acute abdominal manifestations occur 
most frequently in cases of malaria which have been incompletely treated. 
Of diagnostic importance are the relative leukopenia, absence of abdominal 
rigidity, and higher temperature than is usually seen in acute abdominal 
conditions.” 

No attempt is made here to review the literature on this subject. There 
are fairly frequent references to atypical forms of malaria in the European 
literature, particularly in Italy and France. It is doubtful, however, if in the 
United States malaria is usually considered in the differential diagnosis of 
the surgical diseases of the abdomen. The number of cases reported here 
indicates that this condition may occur fairly frequently in the Southern States. 

In this group of nine cases, eight of the patients were selected from a total 
of 266 cases of malaria admitted to the Vanderbilt University Hospital during 
the last 13 years. The remaining patient was seen recently in another hos- 
pital. All of the patients were white; six were males, and four were females. 
The youngest patient was 15 years old, all the others being adults. All of 
the patients lived in rural sections except one, a student nurse at the Vander- 
hilt Hospital. 


CASE REPORTS 


Case 1.—L. C.,, white, male, age 46, was admitted to the Surgical Service at Vander- 
bilt University Hospital August 31, 1932. For six weeks he had had headache, general 
malaise and had been troubled with epigastric discomfort and eructation which were 
aggravated by the taking of fatty foods and which were occasionally accompanied by 
slight fever. Five days before admission he had a chill, followed by a severe headache. 
Three days before admission he was seized with sudden severe pain in the right upper 
abdomen, followed quickly by nausea and repeated vomiting. The pain remained localized 
and continued until admission. There was no jaundice, diarrhea, or change in the char- 
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acter of the stools. The past history revealed that a year and a half before admission, 
he had several chills, for which he was given quinine. 

Physical Examination—Temperature 104.8° F., pulse 128, respirations 28. The pa- 
tient was well developed and well nourished, looked quite sick and was compaining bitterly 
of abdominal pain. The chest was clear. The abdomen was moderately distended, 
symmetrical, moved poorly with respiration. There was moderate tenderness and muscle 
The liver edge was palpable slightly below the costal 


spasm in the right upper quadrant. 
The spleen was not palpable and no masses 


margin, and was smooth and slightly tender. 
or other viscera were felt. The rectal examination was negative. There was no 
jaundice. 

Red blood count 4,100,000, hemoglobin 12 Gm., white blood count 5,300. The urine 
contained three to four W.B.C. and an occasional R.B.C. per high power field in a 
centrifuged specimen. 

The diagnosis on admission was acute cholecystitis, and possibly empyema of the 
gallbladder. Malaria was not suspected at this time, in spite of the leukopenia, and the 
routine blood smear was not examined until about four hours after admission. This 
revealed numerous ring forms of P. vivax. Quinine, 0.6 Gm. t.i.d., was started imme- 
diately and the symptoms disappeared quickly. The temperature rose to 103.2° F. on the 
day following admission but he had no chill. The tenderness over the gallbladder region 
subsided rather slowly, persisting to a slight degree for six days. His subsequent course 
was uneventful and cholecystograms were made before he was discharged from the 
hospital, the dye being administered intravenously. These showed concentration of the 
dye in the gallbladder and no stones were seen. The patient left the hospital 11 days 
after admission. 

He returned to the Out-Patient Department four and one-half years later com- 
plaining of indigestion, frequency of urination, nocturia and dysuria. Two blood smears 
showed no parasites and gastro-intestinal roentgenologic examination was negative. He 
was found to have a stricture of the urethra and with dilatations his symptoms were 
relieved. 

In this case the history of chills in the past and the leukopenia at the time of 
admission were the only things which might have suggested malaria before the parasites 
were found. 

Case 2.—P. W., white, male, age 28, was admitted to the Surgical Service Septem- 
ber 17, 1932, with a history of onset of abdominal pain three weeks previously. The pain 
was generalized, cramping in character and was associated with nausea and vomiting. 
Four days after onset he was seen by his doctor, who found the abdomen to be slightly 
tender, and markedly distended throughout. His diagnosis at that time was generalized 
peritonitis, possibly resulting from a perforation of the bowel. The patient refused hos- 
pitalization, and was kept in bed and given large doses of morphine at frequent intervals. 
The abdominal distention became progressively more marked and pain and occasional 
vomiting continued. He had an irregular fever which ranged from 101° to 105° F., but 
he had no chills. The past history was not remarkable. He had typhoid fever eight 
years previously ; had never had malaria. 

Physical Examination.—Temperature 98° F., pulse 100, respirations 18. The patient 
was well developed and well nourished, looked moderately ill. The skin was warm and 
dry. The chest was clear. The abdomen was distended and there was moderate diffuse 
tenderness, with a “doughy” sense of resistance to palpation, over the entire abdomen. 
There were no masses and the liver and spleen were not palpable. Rectal examination 
was negative, and the remainder of the general physical examination was not remarkable. 

Red blood count 4,200,000, hemoglobin 12 Gm., and white blood count 7,000. The 
urine was clear; N.P.N. was 24 mg.; and the blood smear was negative for parasites. 

Twelve hours after admission, the temperature rose to 102.6° F., then fell to normal 
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and remained there for two days. The impression during this time was uncertain, but 
the process was thought to be either tuberculous peritonitis or a subsiding, diffuse, acute 
peritonitis. On the third day, the white blood count was 4,650, and the temperature rose 
to 100.2° F. Blood smears and thick drop at this time revealed many crescents of P. 
falciparum. The patient was transferred to the Medical Service, and he was immediately 
started on atebrin, 0.1 Gm. t.id. The symptoms and signs almost immediately disap- 
peared and he was discharged from the hospital nine days after admission, in good 
condition. 

In this case malaria was not suspected until the third day of admission when there 
was a leukopenia coincident with a rise in temperature. There was nothing in the history 
or physical examination which suggested malaria as the cause of the symptoms, and 
the correct diagnosis was made after observation of the patient’s course in the hospital. 

Case 3.—]. T., white, female, age 22, entered Vanderbilt Hospital March 17, 1929, on 
the Medical Service. Five hours before admission she suddenly began to have severe 
pain in the epigastrium and in the region of the umbilicus, cramping in character, which 
was quickly followed by nausea and repeated vomiting. These symptoms persisted until 
admission. Three days before this she had a similar, less severe attack which lasted 
about eight hours. There had been no chills. The past history was unimportant. 

Physical Examination Temperature 08.6° F., pulse 84, respirations 20. The patient 
looked quite sick, was in marked pain, and vomited during the examination. The chest 
was clear. The abdomen was scaphoid, moved fairly well with respiration and was 
symmetrical. There was no visible peristalsis and audible peristalsis was normally 
present. There was moderate tenderness in the epigastrium and about the umbilicus, 
but there was no muscle spasm and no masses could be felt. The liver and spleen were 
not palpable. Pelvic and rectal examinations were negative and the remainder of the 
general physical examination revealed no abnormalities. 

Red blood count 4,500,000, hemoglobin 12 Gm., white count 10,000. Routine blood 
smears were normal and showed no parasites. The urine was clear. 

The diagnosis at this time was not clear, though partial intestinal obstruction and 
ureteral calculus were mentioned as possibilities. Because her symptoms continued, she 
was transferred to the Surgical Service a few hours after admission. During the next 
two days her symptoms varied in intensity, occurring in attacks which came on every 
few hours. The temperature remained normal, and on the third day, moderate tenderness 
in the region of the left kidney was noted. The kidney was not palpable and the urine 
was clear. She was cystoscoped, both ureters were catheterized and pyelogram of the 
left kidney was made, with negative results. Shortly after the cystoscopy she had a chill 
and her temperature rose to 104° F. Routine blood smear obtained at this time showed 
many forms of P. vivax. She was given quinine, 0.6 Gm., at once, and this was continued 
t.i.d. The temperature remained normal thereafter and all symptoms and physical signs 
rapidly disappeared. She left the hospital on March 30, 13 days after admission, in good 
condition. 

In this case, the diagnosis was particularly difficult, and the parasites were found 
in a smear which was obtained as a part of the routine examination when the patient 
unexpectedly had a chill. 

Case 4.—M. M., white, female, age 15, was admitted to the Surgical Service of 
Vanderbilt Hospital March 12, 1930. For nine months she had had intermittent attacks 
of pain and soreness in the right lower quadrant and the right lumbar region. At the 
onset she had several chills at irregular intervals, but these stopped after a few weeks. 
About three months after the onset, she had rather marked dysuria and frequency of 
urination during an attack of pain, and these symptoms occasionally recurred with sub- 
sequent attacks. On one occasion she had hematuria. 
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The last attack began five days before admission with pain in the right lower 
abdomen, which continued without relief. She was nauseated and 48 hours before 
admission she vomited. There were no chills but she thought she had had some fever. 
The past history was of no importance. 

Physical Examination.—Temperature 90.8° F., pulse 94, respirations 22. The patient 
was well developed and well nourished, looked moderately ill. The chest was clear. 
The abdomen was scaphoid, symmetrical, and moved fairly well with respiration. There 
was moderate, well localized tenderness in the right lower quadrant and slight tenderness 
in the left lower quadrant. There was no muscle spasm and no masses were felt. The 
liver and spleen were not palpable. Pelvic examination revealed tenderness in both 
adnexal regions but no masses could be felt. There was no vaginal discharge. The 
remainder of the physical examination was essentially negative. 

Red blood count 3,000,000, hemoglobin 9.2 Gm., white count 4,400. The urine con- 
tained only occasional white blood cells. 

On admission it was thought that she had acute appendicitis or acute pyelo- 
nephritis. Because of the leukopenia, the routine blood smear was examined with great 
care, and a few forms of P. vivax were found. She was immediately started on quinine, 
0.6 Gm. t.i.d., and the symptoms and physical signs quickly disappeared. She was dis- 
charged from the hospital four days after admission, in good condition. 

Three and one-half years later, on September 24, 1933, she returned to the hospital 
with abdominal pain of three days’ duration, accompanied by nausea and vomiting. 

-arasites were again found in the blood and with the administration of quinine, she 
rapidly recovered. 

Case 5.—J. A. J., white, male, age 34, was admitted to the Surgical Service May 
19, 1935. Four days before admission he became nauseated, and shortly thereafter had 
a chill. He continued to feel badly and was nauseated until 14 hours before admission 
when he suddenly began to have severe, cramping pain in his upper abdomen. This was 
followed by repeated vomiting, and the pain soon became generalized through the 
abdomen. Shortly after the onset a fine rash appeared over the trunk. The abdominal 
pain continued until admission, but he had no more chills. The past history revealed no 
important information. 

Physical Examination.—Temperature 99.4° F., pulse 96, respirations 30. The patient 
was well developed and well nourished, looked moderately ill and was writhing with pain 
in the abdomen. The chest was clear. The abdomen was scaphoid and moved well with 
respiration. There was moderate tenderness around the umbilicus but no muscle spasm. 
No masses were felt and the liver and spleen were not palpable. Rectal examination 
was negative and nothing else of importance was found in the examination. 

Red blood count 4,700,000, hemoglobin 15 Gm., white count 5,100. No parasites were 
found in the blood smear. The urine was clear. 

The diagnosis was not clear. Because of the character of the onset of symptoms, 
food poisoning was suspected. About four hours after admission the temperature rose 
to 103.6° F., but he did not have a chill. Blood smears and thick drop at that time 
revealed many ring forms of P. vivax. No treatment was instituted at that time, how- 
ever, and on the day following admission his symptoms were much less marked and the 
temperature remained normal. On the third day the temperature rose to 103.6° F. and 
he had a chill. He was then given quinine 0.6 Gm. t.i.d., with prompt relief of all 
symptoms and disappearance of abdominal tenderness. He was discharged from the 
hospital two days later. 

Malaria was thought of as a possibility here because of the leukopenia and the lack 
of an adequate explanation for his symptoms. <A careful search of the blood smears was 
required before the parasites were found. 
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Case 6.—E. H., white, female, age 24, was admitted to the Medical Service Septem- 
ber 9, 1932, with a history of onset of severe knife-like pain in the right lower quadrant 
of the abdomen four days previously. The pain radiated to the lower back and was 
accompanied by nausea and repeated v« ymiting. After the first day there was no nausea, 
but there was severe headache and backache, and two days before admission she had a 
chill. This was followed by a watery diarrhea which continued until admission, and by 
persistence of the pain in the right lower abdomen. She had had frequent dull headaches 
for two months prior to admission. There was no history of malaria in the past. 

Physical Examination.—Temperature 101° F., pulse 112, respirations 22. The 
chest was clear. The abdomen was scaphoid, symmetrical, and moved fairly well with 
respiration. There was moderate diffuse tenderness in the right lower quadrant and 
in the right upper quadrant under the costal margin, but no rigidity. The spleen and 
liver were not palpable and no masses were present. Pelvic examination revealed 
moderate tenderness in both adnexal regions. No masses were present. The physical 
examination was otherwise negative. 

Red blood count 4,300,000, hemoglobin 11.5 Gm., white count 8,700. Smear of the 
blood was negative for parasites. The urine was clear except for occasional white cells. 

It was thought on admission that she had an acute enteritis. 

Her temperature fell and remained normal on the second day, but on the third day 
she had a severe chill and the temperature rose to 106° F. The abdominal pain became 
very severe at this time. The white blood count was 3,400, and blood smears and thick 
drops were obtained which showed many ring forms of P. vivax. 

She was given atebrin 0.1 Gm. t.id. Her symptoms and physical signs rapidly 
disappeared and the temperature subsequently remained normal. She left the hospital 
in good condition on September 22, 13 days after admission. 

She was seen again August 12, 1938, because of a nontoxic goiter which was becoming 
slowly larger. She had had no further attacks of abdominal pain and no symptoms 
suggesting malaria. 

Case 7.—M. F., white, male, age 33, was admitted to the Surgical Service August 
12, 1934. Four days before admission he began to have cramping epigastric pain which 
was soon followed by nausea and vomiting. These symptoms persisted until the time 
of admission. There was high fever but no chills and there was no history of previous 
similar attacks. The patient had had an appendicectomy previously and had been given 
typhoid vaccine 10 years ago. 

Physical Examination.—Temperature 104.6° F., pulse 120, respirations 24. The patient 
was fairly well developed and well nourished. He looked quite sick and vomited several 
times during the examination. The chest was clear. The abdomen was symmetrical, 
moderately distended, and moved very slightly with respiration. There was moderate 
general tenderness, with fairly marked tenderness in the epigastrium. There was some 
resistance to palpation throughout the abdomen, with no localized areas of muscle spasm. 
No masses were felt and the liver and spleen were not palpable. The physical examina- 
tion was otherwise not remarkable. 

Red blood count 5,000,000, hemoglobin 13.5 Gm., white count 2,000. Because of the 
leukopenia the routine blood smears were examined very carefully, but no parasites 
were found. The urine examination was negative, the Widal and several stool examina- 
tions and cultures were negative and blood culture remained sterile. 

The impression at the time of admission was typhoid fever, and malaria was men- 
tioned as a possibility. 

About 24 hours after admission a macular rash, which was generalized over the 
body, appeared. At this time the leukocyte count was 7,200. Smears of the blood were 
again examined with negative results. A thick drop was also obtained, however, and 
this showed ring forms of P. falciparum. The patient was transferred to the Medical 
Service and was immediately started on quinine 0.6 Gm. t.i.d. His temperature fell to 
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normal within 24 hours, and the symptoms subsided rapidly. He was discharged from 
the hospital nine days after admission. 

Case 8.—G. H., white, male, age 27, came to the Vanderbilt Hospital emergency 
room August 6, 1935, complaining of severe abdominal pain. Five days before this he 
began to have general malaise and headache. Three days before admission he was awak- 
ened at night with sudden, severe, knife-like pain in the right upper abdomen and the 
right flank, which soon became generalized and cramping in character. These symptoms 
continued without relief but varied in intensity. He was repeatedly nauseated but did 
not vomit. He had no chills but thought he had some fever. A few hours before admis- 
sion he was seen by his family doctor who told him he had a ruptured appendix and 
advised him to go to the hospital. 

The past history revealed that the patient had for several years lived in an unscreened 
house on a river bank. He had received typhoid vaccination three years previously and 
had always been in good health. The family history was of some importance in that 
two sisters had frequently had “chills and fever.” 

Physical Examination—Temperature 101.4° F., pulse 126, respirations 32. The 
patient was well developed and well nourished. He looked quite sick and was writhing in 
pain. The chest was clear. The abdomen was scaphoid, moved almost none with 
respiration, and palpation revealed board-like rigidity throughout the abdomen, which 
was most marked, however, in the right upper quadrant. There was moderate tender- 
ness and this was only present in the upper abdomen. The liver and spleen were not 
palpable and no masses were felt. Rectal examination revealed nothing remarkable and 
the remainder of the general physical examination was negative. 

It was first thought that this patient had a diffuse peritonitis, probably due to a 
perforated duodenal ulcer. Because of the history, however, and because of the absence 
of very marked tenderness, malaria was suspected by the Surgical House Officer who saw 
him in the emergency room, and who had previously seen two of the patients in this 
group. Smears of the blood were obtained which showed ring forms of P. vivax in 
large numbers. 

The patient was admitted to the hospital on the Medical Service. Red blood cell 
count 2,500,000, hemoglobin 6.5 Gm., white blood cells 5,800. The urine was clear. He 
was started at once on quinine, receiving 0.6 Gm. three times daily. His temperature rose 
to 104.2° F. 18 hours after admission, but he had no chill. His temperature then fell to 
normal, the symptoms and physical signs disappeared rapidly and the temperature re- 
mained normal. He was discharged from the hospital 10 days after admission in 
good condition. 

Case 9.—D. S., white, female, age 64, was admitted to the St. Thomas Hospital 
July 15, 1938. One month before admission she was suddenly seized with severe pain 
in her right upper abdomen. Shortly after this she had a severe chill. During the 
feilowing week she was extremely sick with abdominal pain, repeated vomiting and 
high fever. She was delirious during part of this time but had no more chills. At the 
end of a week she began to improve and two weeks after the onset she was able to be out 
of bed. She was then well, except for occasional moderate upper abdominal discomfort, 
until about 30 hours before admission, when the severe pain again struck her in the 
right upper abdomen. A few minutes later she had a chill and following this, she had 
high fever and was delirious. The pain and delirium continued until admission and 
were accompanied by repeated vomiting. She had no more chills. 

The past history revealed that for many years she had been having attacks of 
milder pain in the right upper abdomen which did not radiate and which often was severe 
enough to require her to go to bed. Between these attacks she was sometimes troubled 
with indigestion, characterized by epigastric discomfort and eructation following meals. 
She had had no chills previous to the present illness. 
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Physical Examination —Temperature 105.4° F., pulse 110, respirations 30. The patient 
was a fairly well preserved white woman who looked extremely sick. She was stuporous 
and answered questions so poorly that most of the history obtained at the time of admis- 
sion was given by her son. The skin was dry and hot, the face was flushed. There was 
no jaundice. The chest was clear. The abdomen was symmetrical, slightly distended, 
and there was marked limitation of respiratory movements on the right side. There 
was marked tenderness and muscle spasm in the right upper quadrant, and moderate 
tenderness in the left flank, near the costal margin. The liver and spleen were not 
palpable at this time but examination was difficult because of the marked tenderness. No 
masses were felt. The pelvic and rectal examinations were negative and nothing remark- 
able was found in the remainder of the physical examination. 

Red blood count 4,500,000, hemoglobin 13.2 Gm., white count 6,100. The urine was 
clear. 

At this time it was thought that the patient had acute cholecystitis. The presence 
of malaria was not suspected. Routine blood smear for the differential count, however, 
showed what was thought to be a few parasites. A thick drop and subsequent smears 
showed many parasites of tertian malaria. 

She was immediately given quinine dihydrochloride 0.6 Gm., intramuscularly, and 
atebrin 0.1 Gm. by mouth. The temperature dropped to normal within six hours and at 
the end of this time she was more alert, the pain was less marked and the tenderness 
and muscle spasm were considerably less pronounced. The spleen could then be felt 
to extend about 4 cm. below the costal margin. It was moderately tender. The 
liver edge could also be palpated but no masses could be felt below it. She received 
three subsequent doses of quinine dihydrochloride 0.6 Gm. intramuscularly at four hour 
intervals, and on the second day she was started on atebrin 0.1 Gm. t.i.d. The temperature 
remained normal and by the fourth day all abdominal tenderness had disappeared and 
the spleen was smaller, though still easily palpable. She was discharged from the 
hospital five days after admission in good condition. 

SUMMARY.—Six of the patients in this group were admitted as emergen- 
cies to the Surgical Service, and the remaining three were admitted to the Medi- 
cal Service. One of the patients admitted to the Medical was transferred to 
the Surgical Service soon after admission, and all the patients in the series were 
carefully observed by the surgical staff until the diagnosis was definitely estab- 
lished, and the abdominal symptoms had subsided. 

An analysis of this series of cases reveals the following facts: The diagnosis 
of malaria was suspected and finally established because of: The presence of 
leukopenia on admission in two patients. A rise in temperature accompanied 
by a leukopenia, at some time after admission, in three patients. The occur- 
rence of an unexplained chill in two patients. In two patients, the parasites 
were found in the routine blood smear. 

Sudden onset of severe abdominal pain occurred in six patients. In the 
remaining three the pain was at first relatively mild, and gradually increased 
in seve.ity. Nausea accompanied the pain in all cases, and vomiting occurred 
in eight. Only three patients had prodromal symptoms such as headache and 
general malaise, and in only three patients was there a history of previous 
attacks of abdominal pain similar to the present illness. The past history was 
of significance in suggesting malaria as a cause of the symptoms in two 
patients, and chills occurred during the present illness in only three cases. 

Leukopenia was an important finding in most of the cases in this series, 
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being present on admission in six of the nine patients. In two other cases 
the white blood count fell below normal after admission, coincident on both 
occasions with a rise in temperature, and in each case parasites were found 
at the time of the rise in temperature. The white blood count was elevated 
in one patient on admission. Only three patients had very high fever at the 
time of admission. Two others had normal temperatures and in the remaining 
four cases there was a slight or moderate temperature elevation. 

The spleen was felt in only one case, and this patient had such marked 
abdominal tenderness and muscle spasm that neither the liver nor spleen was 
palpable until several hours after the parasites had been found and quinine 
administered. Among the remaining eight patients, the liver could be felt 
in only one. 

In three of the patients in this series, there was definite involuntary 
rigidity of the abdominal wall at the time of admission to the hospital. 

The two patients who gave past histories of malaria had received, as well 
as could be determined, inadequate treatment. The other eight patients, 
however, had never had symptoms of malaria and had never received anti- 
malarial treatment. 

The importance of painstaking, unhurried examinations of the blood in 
cases similar to those reported here cannot be overemphasized. Parasites are 
often found by the thick-drop method of examination when they are not 
numerous enough to be seen in smears. In one of this group of patients, para- 
sites were never found in the smears but were easily seen in a thick drop, and 
in four others thick drops were examined to confirm the findings in the 
smears. Repeated examinations of the blood were performed in five cases 
before parasites were seen. 

In this group of nine patients, P. vivax were found in the blood of seven 
and P. falciparum in the remaining two patients. 

CONCLUSIONS 

The usual criteria for differentiation of malaria from the common, acute 
surgical diseases of the abdomen are strikingly inadequate in most of the 
cases in this series. High fever was not present in most of the patients and 
abdominal rigidity, which is usually said to be absent in most patients, was 
present in three of the nine cases reviewed here. The abdominal signs varied 
greatly, and the usual physical evidences of malaria such as enlargement of 
the spleen and liver were rarely present. 

On the other hand, leukopenia was present in eight of these patients 
either at the time they were first seen or soon afterward, and this finding, 
therefore, may be of considerable aid in suggesting the presence of malaria. 
The examination of a blood smear and thick drop as quickly as possible fol- 
lowing a chill or an unexpected sudden elevation of temperature is an impor- 
tant procedure in examination which led to the establishment of the correct 
diagnosis in five of these patients. 

The finding of malaria in the blood of patients who present findings char- 
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acteristic of intraperitoneal disease obviously does not exclude the possibility 
that such a disease may also be present. This is well illustrated in another 
patient, not included in this series, in whom parasites of tertian malaria were 
easily found, but who had the classic physical evidences of a spreading peri- 
tonitis. Operation was delayed for several hours during which time vigorous 
antimalarial therapy was administered. Because the symptoms and physical 
signs were unchanged, celiotomy was then performed, and a perforated duo- 
denal ulcer and localized peritonitis were found. 

That abdominal manifestations of malaria may occur fairly frequently is 
indicated by the fact that eight of the cases reported here occurred among a 
total of only 266 cases of malaria admitted to the Vanderbilt University Hos- 
pital. This total number includes all patients in whom a diagnosis of malaria 
was made, regardless of the conditions for which the patients were admitted 
to the hospital. 

It is surprising that seven of the patients in this series were found to 
have tertian malaria, since the predominant organism has been P. falciparum 
in previous reports of cases similar to these. The predominant organism in 
the temperate regions of North America is P. vivax, and these cases serve to 
call attention to malaria as a problem in differential diagnosis among the 
acute surgical diseases of the abdomen in the Southern United States. 
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CALCIFIED CONSTRICTIVE PERICARDITIS* 


Evpripce L. Extason, M.D., 
AND 
Rosert B. Brown, M.D. 


PHILADELPHIA, Pa. 


Case Report.—Hosp. No. 10689: K. R., white, male, age 38, was admitted to the 
Hospital of the University of Pennsylvania, April 18, 1927, with the history of having 
been confined to bed for several weeks in 1924 with pain in his chest The details of this 
illness are not available and a definite diagnosis was not established. His hospitaliza- 
tion was for repair of right inguinal and femoral herniae. At this time he complained of 
vague, and occasionally cramp-like, abdominal pain. Because of the patient's occupation 
as a painter, a diagnosis of lead poisoning was considered but subsequent studies failed to 
establish this. During the operation of herniorrhaphy, it was noted that the peritoneum 
was inflamed and that an excessive amount of straw-colored fluid escaped from the abdom- 
inal cavity. Discharged, May 6, 1927. In June, 1927, a few weeks after operation, the 
patient was referred to the Gastro-Intestinal Clinic for further studies in regard to his 
abdominal pain. These studies, including roentgenologic examination of the gastro-intes- 
tinal tract, were essentially negative. Shortly thereafter the abdominal pain disappeared. 

The patient was next seen in the Gastro-Intestinal Out-Patient Department, Novem- 
ber 11, 1935 (Clinic No. 30-1122). He came to the hospital because of repeated attacks of 
quinzy, frequent chest colds with cough and expectoration, and weight loss of ten pounds 
during the preceding year and one-half. Just prior to admission the patient had developed 
shortness of breath, which, however, was not severe enough to interfere with his daily 
work. 

Physical Examination.—The chest was essentially normal; cardiac rate 80, rhythm 
regular, blood pressure 109/68 in the left arm and 109/70 in the right arm; no cardiac 
enlargement was demonstrable clinically; there was no systolic retraction of the pre- 
cordium, no Broadbent’s sign. The abdominal examination was negative for liver enlarge- 
ment and for ascites; there was no peripheral edema; the left external jugular vein was 
engorged and pulsating. 

Roentgenologic examination of the chest was negative for parenchymal disease. It 
did, however, reveal extensive calcification of the pleura on both sides as well as of the 
pericardium (Figs. 1A and 2A). The heart was slightly enlarged on the orthodiagram, 
being 21 per cent above the predicted normal. 

An electrocardiogram showed a normal rhythm, Q.R.S. complex normal, split P 
waves, P-R interval 0.17 sec., T wave inverted in Leads II and III. These changes were 
interpreted as indicative of myocardial abnormality. 

Blood and urine examinations were essentially negative. Serum calcium 10.5 mg. per 
cent, serum phosphorus 3.3 mg. per cent, sedimentation rate 15 Mm. in one hour; Kahn 
and Kolmer negative ; intracutaneous tuberculin test (0.01 mg.) strongly positive. 

Clinical Diagnosis.—Polyserositis, involving the pleura, pericardium and peritoneum. 
This diagnosis was supported by, and gave significance to, the previously undiagnosed 
episodes of abdominal and chest pain. 

Although advised to attend Cardiac Clinic, the patient was not seen for over a year. 
In August, 1937, he was readmitted to the Medical Service, complaining of shortness of 
breath, swelling of the feet and ankles and lower sternal pain. He described this pain 


* Read before the Philadelphia Academy of Surgery, January 16, 1939. Submitted 
for publication March 17, 1939. 
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as a tight feeling in his lower chest accompanied by a smothering sensation and cough. 
This occurred only at night, and sitting on the side of the bed for 15 minutes usually 


afforded relief. 





A B 


Fic. 1.--(A) Before operation. (B) One year postoperative. 





B 





Fic. 2.—(A) Before operation. (B) One year postoperative. 


Physical Examination revealed slight fever, auricular fibrillation with a pulse rate of 
80, heart sounds distant, no precordial pulsation to inspection or palpation, no murmurs ; 
blood pressure 95/70; cyanosis of the lips; marked engorgement of the veins in the neck; 
basal rales; moderate enlargement of the liver, three fingers below the costal margin; 
slight ascites and edema of the scrotum and legs. 
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On a regimen of rest and digitalis the peripheral edema disappeared only to be replaced 
by a new complaint, a return of abdominal pain. This was generalized and accompanied 
by diarrhea at the onset. The abdomen was somewhat resistant to palpation and slightly 
tender throughout. During several weeks of hospitalization, the acute process in the abdo- 
men subsided. However, the amount of fluid had increased steadily. Diuretics including 
salyrgan failed to check this increase. Clinical Diagnosis: Chronic constrictive peri- 
carditis. The subsidence of the acute process in the abdomen (serositis) and the presence 
and persistence of incapacitating circulatory signs and symptoms seemed to show that 
surgical intervention was indicated. 

A preoperative abdominal paracentesis was performed and 4,300 cc. of clear, straw- 
colored fluid were removed. Laboratory studies revealed that the ascitic fluid contained 
more than the elements of a pure transudate. Specific gravity of 1.020, a protein content 
of 2.76 Gm. per 100 cc. of fluid, and counts of 187 red blood cells and 367 white blood cells 
(78 per cent polymorphonuclears) per cubic centimeter, supported the clinical diagnosis 
of a superimposed, subsiding exudative phase. Routine culture of the fluid was negative. 
No acid fast organisms were demonstrable by direct smear. Culture and guinea-pig inocu- 
lations for the tubercle bacillus were also negative. 

Operation.—November 22, 1937: Under intratracheal ether anesthesia, an incision was 
started at the level of the third rib and continued downward along the left border of the 
sternum, then outward to the lower border of the sixth rib. The fourth, fifth and sixth 
costal cartilages were removed in entering the anterior mediastinum. The pericardial con- 
stricting lesion was easily demonstrable. A wide, stony, hard band of calcium encircled 
the heart in its midportion, effectively obliterating all pulsations in this region. It was 
only above and below this constricting band, at the pulmonary conus and the apex respec- 
tively, that the cardiac impulse was visible. 

The pericardium was freed from the pleural reflection on the left. The pericardial 
sac was then entered over the apex of the left ventricle below the calcified band. By 
carrying this incision upward just inside of and parallel to the left border of the heart, 
it was possible to free a slightly adherent outer fibrous layer of pericardium from the 
calcified layer beneath. The edges of this outer layer served very admirably as a tractor 
to manipulate and steady the heart during subsequent procedures (Fig. 3). 

The constricting band was first divided with a rongeur from below upward along the 
line of the previous incision in the overlying fibrous layer. As soon as this division had 
been completed, the cut edges were spread apart by the expanding heart, now released 
from constriction. : 

The remainder of the operation was devoted to the tedious process of removing the 
shell of calcium which was fully one-eighth of an inch thick. Fortunately, in most areas 
it was possible, by very tedious blunt dissection, to separate the calcified covering from 
the overlying pericardium and the myocardium. Brisk bleeding in one or two spots was 
adequately controlled by pressure. 

After approximately three hours, the anterior, exposed portion of the heart had been 
divested of its calcified covering. Although the left border of the sternum had been 
removed with rongeurs to obtain better exposure in this direction, thickened pericardium 
still remained over the inaccessible portions of the right auricle and in the region of the 
inferior vena cava. 

The possibility of removing the remainder of the pericardial shell through a similar 
approach to the right of the sternum was considered. It was felt that the patient had had 
sufficient surgery for the day. The outer fibrous layer of pericardium was now excised. 
A single Penrose drain was placed in the anterior mediastinum and brought out through 
the lower angle of the wound which was closed in layers. 

Postoperative Course -—Convalescence was surprisingly uneventful. The patient was 
placed in an oxygen tent for the first few days. He alternated between fibrillation and 
normal rhythm, finally to continue in fibrillation. A nonhemolytic staphylococcic infec- 
tion developed around the drain but, fortunately, never progressed to the serious stage 
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of a spreading mediastinitis. The patient was discharged approximately seven weeks after 
operation, greatly improved. 

Subsequent Course.—The patient has been seen frequently in the Cardiac Clinic since 
discharge, and the most recent evaluation of the patient’s postoperative status, December 
15, 1938, approximately one year after operation, is as follows: 

The patient is healthy in appearance. He is back at work and exercise tolerance is 
no longer limited in terms of distance walked or stairs climbed. Blood pressure 130/90 
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Fic. 3.—Operative field showing approach and the pericardial layers. 


—a definite elevation of systolic and pulse pressure. The heart continues to fibrillate— 
apical rate 84 (digitalis, gr. 114 daily, was stopped at this last visit). No cardiac symp- 
toms, no substernal pain, no cough, no ascitis or edema, no rales. 

Venous pressure, as judged by engorgement of cervical veins, has fluctuated since 
operation. At present it is still somewhat elevated. These veins are empty when the 
patient is erect but are filled when in a recumbent position, and up to an angle of 30° 
with the horizontal. The liver edge remains just palpable below the costal margin. 
Cardiac area, as determined by orthodiagram, is increased 15 per cent over the pre- 
operative value. Electrocardiogram remains essentially the same. 

Balistocardiographic Changes. (Fig. 4)—These studies were made by Dr. Isaac Starr 
who has published preliminary reports* on the balistocardiograph. Suffice it to say, for our 
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purpose, that the major waves recorded on a balistocardiographic tracing are primarily 
due to movement of blood from the heart and around the arch of the aorta with each 
cardiac systole. The amplitude of these waves is an indirect expression of cardiac 
output. 

Although the abnormal cardiac rhythm in our patient confuses the wave pattern, it, 
A definite increase is noted 


nevertheless, is easy to compare the waves as to amplitude. 
The correspond- 


postoperatively, although the amplitude does not reach that of the control. 
ing increase in pulse pressure and decrease in venous pressure are recorded. An electro- 
cardiogram was taken simultaneously with the patient’s postoperative balistocardiogram. 
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Fic. 4.—Balistocardiogram. 

Comparison of the preoperative and postoperative roentgenograms shows a marked 
change in the appearance of the cardiac silhouette with an increase in both the posterior 
position (Fig. 2A and B) and transverse (Fig. 1A and B) diameters of the heart 
following operation. One cannot be entirely sure, however, that part of the shadow 
on the postoperative film, interpreted as anterior enlargement of the heart, may not be 
explained on the basis of tissue change following the operation. This comparative study 
suggests, but does not conclusively demonstrate, the decrease in calcium in the pericardium 
following its operative removal. 

CoMMENT.—A few points in this case seem worthy of brief comment. The 
chronology of development of the symptoms is interesting. If we are justi- 
fied, and it would seem that we are, in assuming that the attack of chest pain 
in 1924 was the first clinical manifestation of the condition variously called 
polyserositis, Pick’s disease, Concato’s disease, concretio pericardii, medi- 
astino pericarditis, efc., fully ten years passed from the date of onset until in- 
capacitating cardiac symptoms developed. That extensive calcification was 
present in the pericardium for at least two years prior to operation is a cer- 
tainty. 
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Once the cardiac symptoms had become full blown, the patient presented 
the classic triad of the chronically compressed heart: (1) A relatively small, 
quiet heart. (2) High venous pressure. (3) Ascites and an enlarged liver. 

The demonstration of calcium in the pericardium by roentgenologic exam- 
ination is a definite, but not essential, aid to the recognition of this condition. 
The diagnosis, as 1n our case, will, in most instances, be made by the intern- 
ist. Once diagnosed, the treatment is surgical. 

Details of operative technic will not be discussed except for the question 
of drainage. It is absolutely essential to drain the pericardial space in some 
manner in order to avoid a postoperative fluid collection with the threat of 
acute cardiac compression. External drainage is accompanied by the danger 
of descending infection and the serious complication of a spreading medi- 
astinitis. Although infection developed in this case, it remained relatively 
superficial. Perhaps in the future it would be better to follow the suggestions 
of Beck’ and Griswold® and drain into the pleural cavity. 

Prognosis.—It is impossible to conceive of a pericardiectomy wound heal- 
ing without the formation of adhesions tending to fix the heart to the sternum 
and surrounding structures. However, these extrapericardial adhesions, as 
opposed to actual pericardial thickening and calcification, are probably of but 
slight import. Beck! states that these adhesions are of no clinical significance 
unless the heart is actually angulated or twisted. The findings of Hosler and 
Williams? support this statement. They studied, at autopsy, 76 cases with 
extensive pericardial adhesions. Cardiac hypertrophy had occurred only in 
those individuals in whom concomitant heart or valvular disease was demon- 
strable. 

Churchill? collected 37 cases, which had had a decortication of the heart 
for adhesive pericarditis. In five instances, the operation was interrupted for 
one reason or another. Of the remaining 32, 19, or 59 per cent, obtained 
excellent results. The operative mortality was 22 per cent. 

More recently, Schmieden and Westermann,” some of whose cases were 
included in Churchill’s statistics, have reported the end-results of 22 opera- 
tions for constrictive pericarditis. Six patients enjoyed a restoration to full 
health, six were markedly improved, one died at operation, seven died post- 
operatively, and two died after transitory improvement. 

In our case, the patient may be classified as an excellent result to date, 
approximately one year after operation. However, it must be acknowledged 
that evidence of slight cardiac compression persists, and it is possible that, 
sometime in the future, further surgery may be indicated. 

Dr. Francis C. Wood, of the Cardiac Clinic of the Hospital of the University of 
Pennsylvania, is responsible for the extensive and careful medical study which was carried 
out on this patient, and we wish to thank him for the privilege of reporting the results 
of his efforts. 
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Discussion.—Dr. Francis C. Woop (Philadelphia, Pa.): Some re- 
ports of the postoperative course of Pick’s disease suggest that a rather dra- 
matic, immediate improvement in the circulation occurs as soon as the heart 
is released from compression. Such was not the case in our patient. For 
several days there was no definite change in his condition. Then, very slowly, 
improvement began and continued over a period of several weeks. Dr. Paul 
White’s report (Lancet, 2, 539, September 7, 1935) of the cases studied by 
him and Doctor Churchill, in Boston, indicates that there is, as a rule, a period 
of from three to seven days after operation, before diuresis begins. Doctor 
Atkins tells me the same delay in the onset of improvement has been noted in 
Doctor Beck’s cases in Cleveland. The reason why that latent period occurs 
is not understood. : 

Although tuberculous pericarditis can produce chronic cardiac compres- 
sion, Burwell and Blalock’s paper (J.A.M.A., 110, 265, January 22, 1938) is 
the only one I know of, which reports an appreciable incidence of cases with 
tuberculous etiology. White states that the etiology of the pericardial lesion 
in Pick’s disease in ten of his 15 cases was “uncertain or unknown” ; only two 
had tuberculous pericarditis. No tuberculous lesions were demonstrated in 
our patient. The high incidence of tuberculosis in Burwell’s series may be 
due to the fact that 19 of his 21 cases were reported from Nashville, Tennes- 
see. Consequently, his group may have contained a higher proportion of 
Negroes than the groups reported from Boston and Cleveland. 


Dr. EvpripGe L. ELtAson (closing): The opening was made in the peri- 
cardium just below the constricting band. The calcified area was then sepa- 
rated millimeter by millimeter, and then removed with a rongeur forceps. 
Twice, a slight wound was made in one of the cardiac veins resulting in a 
rather active hemorrhage. The pericardium was not completely removed. 
The anterior mediastinum was drained. 

N.B.—Patient’s last follow-up examination was made on February 6, 
1940, two years after operation. Condition was essentially that of December, 
1939. There was no evidence of increasing cardiac compression, 
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DANGER IN THE USE OF LOCAL INFILTRATION ANESTHESIA 
IN OPERATIONS UPON MALIGNANT TUMORS* 


Wituram T. Peyton, M.D. 
MINNEAPOLIS, MINN. 
FROM THE DEPARTMENT OF SURGERY, UNIVERSITY OF MINNESOTA, MINNEAPOLIS, MINN. 

THE MOST DIFFERENTIATING FEATURE between benign and malignant tu- 
mors is the ability of malignant tumors to produce metastases. Any factor, 
therefore, which tends to accelerate or diminish the formation of metastases 
is of the greatest importance in the care of tumors. Unfortunately, the most 
potent factors in the production of metastases, that is, the type of tumor and 
degree of malignancy, are entirely beyond one’s control. 

There are, however, certain clinical procedures which, when improperly 
performed, may tend to produce metastases, 7.¢c., biopsy, palpation of tumor, 
and operation for removal of tumor. 

Biopsy, utilized by Schich! in 1851, and by Thiersch!' in 1865, and intro- 
duced as an indispensable routine method into the clinical laboratory by Ruge,! 
in 1879, has been questioned as a possible cause of spread of metastases. Ani- 
mal experimentation, however, does not support this view. Wood? inocu- 
lated 4oo animals with Flexner rat carcinoma, a growth that normally pro- 
duces metastases to the lungs in 20 per cent of the animals. Two hundred 
of these animals had a biopsy performed; 200 were kept as controls. Ten 
days after the biopsy all tumors in both groups were removed. Several 
months later the animals were killed and autopsies performed. There was no 
difference in the incidence of metastases in the lungs in the experimental and 
control animals. 

It has long been the opinion of many clinicians that cancer may be dis- 
seminated by trauma. Gerster,® as early as 1885, in a paper on the ‘Surgical 
Dissemination of Cancer,” says that one of the advantages of extremity am- 
putation for cancer is that operation at a distant point from the tumor obvi- 
ates handling of the lesion with consequent dissemination. This was, however, 
entirely a matter of opinion until Tyzzer,* in 1913, performed experiments to 
determine the effect of massage on the spread of cancer metastases from tumor 
transplants in mice. 

Taking 22 Japanese waltzing mice, Tyzzer inoculated them with tumor, 
and 27 days later separated them into two comparative series on the basis of 
size of the implanted tumor. One group was manipulated and massaged 
repeatedly and all the mice were killed 46 days after inoculation. Of the 11 
massaged tumor mice, seven (66 per cent) were found to have metastases in 


* This research was made possible by a grant from the Cancer Institute Research 
Fund supported through the Citizens Aid Society. 
Submitted for publication March 3, 1939. 
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the organs, especially the lungs, while only three (27 per cent) of the control 
mice had such metastases, (P = 0.294).* In another series of 20 Japanese 
waltzing mice, divided and treated in practically the same manner, the results 
were that in ten massaged mice, eight (80 per cent) developed metastases, 
ten controls developed no metastases, (P = 0.013). 

In still another group of 12 controls and 12 experimental Japanese waltz- 
ing mice, Tyzzer found metastases in four (33 per cent) massaged tumor mice 
and zero of the control mice (P = 0.061). 

In all of these experiments conditions were sufficiently similar to combine 
the data, and in addition two others of his mice, one with massaged tumor and 
one control, can be added, to give 34 mice with massaged tumors, in which 20 
(66 per cent) were found to have metastases; and 34 control mice, in which 
three (9 per cent) developed metastases, (P = 0.002). In two tumors which 
do not produce spontaneous metastases, 7.¢., Ehrlich mouse tumor 11 and Jen- 
sen rat sarcoma, Tyzzer was unable to produce them with massage. 

Knox®: ® performed experiments similar to those of Tyzzer with trans- 
planted animal tumors but used a number of different tumors, both carcinoma 
and sarcoma. She concluded that those tumors which metastasize spontane- 
ously in a high percentage do not show as great an increase after massage as 
do those in which spontaneous metastases are low. 

The plan adopted in this report is to group all her material into two groups 
carcinoma and sarcoma—and analyze each of these as a whole, for signifi- 





cant difference in those with massaged tumors and those without massage, or 
the controls. 

In the carcinoma group there were 29 Flexner rat carcinomata, 20 Bond 
mouse carcinomata, 23 Ehrlich mouse carcinomata, 41 Crocker Fund mouse 
carcinomata No. 5, 80 No. 11 and 24 No. 48. There were in this material 
111 animals with massaged carcinomata in which 35 (31 per cent) were found 
to have metastases at autopsy and 106 control animals in which 25 (24 per 
cent) developed metastases, (P = 0.325). 

In the sarcoma group there were 28 Crocker Fund mouse sarcomata No. 7, 
180 Crocker Fund mouse sarcomata No. 181, and 57 Ehrlich mouse sarcomata. 
There were in this material 133 massaged tumors in which 37 (28 per cent ) 
were found to have metastases, and 132 controls in which 29 (22 per cent) 
were found to have metastases, (P = 0.393). 

Marsh‘ made similar experiments with spontaneous mouse tumors. These 
spontaneous tumors are presumably more like the clinical tumors with which 
the surgeon has to deal, but infiltration even in these tumors is rare; they are 
well circumscribed tumors with a tendency to encapsulation and, hence, prob- 
ably much less prone to produce metastases than are the infiltrating diffuse 
human breast cancers. Marsh had 50 albino mice bearing epithelial tumor of 
the breast as experimental animals which were massaged, and at death 31 (62 
per cent) had macroscopic pulmonary metastases. He had 459 controls in 





* Signifies that there are 29 chances in 100 for such a difference as exists between 


these two groups to arise by sampling. 
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which 184 (40 per cent) were found to have pulmonary metastases at death, 
(P = 0.074). 

It would seem proper to draw the conclusion from these experiments of 
Tyzzer, Knox and Marsh that there is a slight tendency for rough handling 
or massage of malignant tumors to disseminate the lesion, and that it is vari- 
able according to the type of lesion manipulated. Rous, on the other hand, 
makes the statement that he massaged some adenocarcinomata in rats with 
the result that the animals all died, but it did not cause the tumor to go into 
the blood stream any more than ordinarily. 

If massage will disseminate malignancy, it might be expected that the 
trauma incident to operative removal would have the same effect though per- 
haps to a lesser degree. 

Clunet® found in 145 nonoperated mice bearing tumor M, there were no 
visible metastases at autopsy following natural death, but in 11 operated mice 
hearing the same tumor, five were found at autopsy to have developed metas- 
tases, (P = 0.000). In mice with another tumor F the same type of experi- 
ment was performed. In 230 control animals there were two with visceral 
metastases, and in 24 which had been operated upon there were nine with 
visceral metastases, (P = 0.000). 

Tyzzer? operated upon five Japanese waltzing mice bearing tumor and had 
two others for control. Three of those operated upon and both of the non- 
operated mice had metastases at autopsy. In another series of Japanese waltz- 
ing mice with tumors, he had 21 controls and 19 experimental animals. In 
these animals, he recorded not only the individual incidence of metastases, 
which were present in all except one control and one experimental animal 
but he also recorded the number of metastases found in each animal and the 
days the animal lived after inoculation. A comparison of the mean of num- 
ber of metastases for these data gives (P = 61.7). A similar comparison of 
the mean number of days the animal survived after inoculation quite definitely 
that the animals with operation had a longer survival as a result of the opera- 
tion (P = 0.019). 

It would, therefore, seem to be not definitely settled that operation does 
tend to produce metastases, since the experiments of Clunet indicate that 
it does and similar experiments of Tyzzer indicate that it probably does not 
produce metastases. 

The clinical impression has been gained that local infiltration anesthesia 
may occasionally cause dissemination of malignancy. This impression came 
from the occasional case of carcinoma which developed an extensive local 
dissemination or metastases to regional nodes after operation under local 
infiltration anesthesia. 

To check this impression, animal experiments were carried out by inocu- 
lating various tumors into mice and when the tumors had reached a proper 
size they were divided into control and experimental groups. The tumors 
in the control group were removed under anesthesia and at approximately 
the same interval after inoculation the tumors in the experimental group 
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were removed under anesthesia, but in addition 1 cc. of a 0.5 per cent 
solution of novocain was injected about the tumor in the experimental 
animals. 
The results of these experiments were: 
Sarcoma 180 
Control, 50 mice Pulmonary metastases 0 
Experimental, 50 mice Pulmonary metastases 2 
P = 0.162 
It was concluded that this tumor was not satisfactory because as a rule 
local recurrence would kill the mouse before metastases were produced. 
Adenocarcinoma 224 (Figs. I and 2) 
Control, 46 mice Pulmonary metastases 9 
Experimental, 46 mice Pulmonary metastases 15 
P = 0.273 
This tumor was tested for its ability to produce spontaneous metastases 
when allowed to carry the tumor 40 to 50 days without any manipulation 
or operation. In 18 mice metastases developed in six, or 33 per cent. It 
was concluded that this tumor has too great a tendency to produce spon- 
taneous pulmonary metastases to give the most conclusive results. Knox? 
had previously noted this difficulty in working with tumors which readily 
produce metastases. 


Tumor G (Figs. 3 and 4) 


Control, 48 mice Pulmonary metastases 5 
Experimental, 58 mice Pulmonary metastases 20 
P = 0.020 


Tumor D in dba mice 
Control, 40 mice Pulmonary metastases 4 
Experimental, 42 mice Pulmonary metastases 13 
P = 0.058 


These experiments would seem to indicate that the common surgical 
practice of injecting local infiltration anesthesia for biopsy or removal of 
malignant tumors is a dangerous procedure and should be discontinued. 
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FOLLICULAR LYMPHOBLASTOMA 


BENJAMIN SHERWIN, M.D. 
AND 
Morris Sprrres, M.D. 
New York, N. Y. 
FROM THE SURGICAL SERVICE OF DR. KIRBY DWIGHT, LINCOLN HOSPITAL, NEW YORK, N. Y. 


IN 1925, a disease entity called at first “giant hyperplasia of the lymph 
nodes and spleen” and later “follicular lymphoblastoma” was crystallized out 
of a group of generalized lymphadenopathies with splenomegaly by Brill, 
Baehr and Mandelbaum.* The disease was first thought to be benign, but 
the course in many instances proved otherwise. Hence the change of the 
name from “hyperplasia” to “lymphoblastoma.” Clinically, the separation of 
this entity from the group of lymphoblastomata seems justified because, until 
now, the diseased tissues have been found to be extremely radiosensitive and 
a few of the patients involved have been able to be kept alive for as long as 
13 years after the onset of the disease. 

Case Report.—Hosp. No. 73782: A. P., white, female, age 37, was admitted to the 
Lincoln Hospital, August 3, 1937, complaining of pain in the lower left chest and loss of 
32 pounds during the four preceding months. She had had whooping cough in childhood. 
In 1925, an abortion, and during the same year developed a pleurisy on the left side, which 
lasted three to four days and disappeared after strapping and sedation. In 1927, a hysterec- 
tomy. In June, 1937, coryza, followed two days later by “pleurisy” with pains in the left 
lower chest, lasting four to five days. 

Present History—Eleven days before admission to Lincoln Hospital, she had another 
episode of similar chest pain in the same region. The pain was stabbing in character and 
was aggravated by breathing. It was refractory to therapy and continued unabated until 
admission. Night sweats were noted as well as weakness. No history of tuberculosis, 
nor had she had any contact with tuberculous cases. No prolonged cough; no hemoptysis. 
Lues denied. No familial history of splenomegaly or any other disease. 

Physical Examination—A mass was palpated in the left upper quadrant of the abdo- 
men which extended from beneath the left rib margin to the umbilicus. It was hard, non- 
tender and had a definite sharp edge. The liver extended two to three fingers’ breadth 
below the right costal margin; it was not tender and had a sharp edge. On inspiration, a 
rub was heard over the mass in the left upper quadrant. No other pathologic findings. 
Blood pressure 120/80. 

Laboratory Data.—Urine: Albumen 0 to trace, glucose and acetone negative, specific 
gravity 1.004. Microscopic examination showed W.B.C. in clumps, occasional R.B.C., 
no casts. Hematologic Findings: Fragility test for R.B.C. normal. The bone marrow, 
obtained by sternal puncture, showed a great increase in the number of lymphocytes (Doc- 
tor Vogel). 


August 6, 1937 
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One lymphocyte was seen in division 
Submitted for publication February 23, 1939. 
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August 19, 1937 
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Two lymphocytes were seen in amitotic division. A definite diagnosis of leukemia could 
not be made from the smear and the bone marrow at this time. 

Intravenous and retrograde pyelograms revealed a double ureter on the left side and 
a somewhat enlarged kidney shadow. There was also a slow, unsatisfactory excretion of 
indigo carmine from the left kidney. Roentgenograms of the lumbosacral spine and lungs 
were negative. A barium enema was negative. 

The differential diagnosis, apparently, lay between: (1) Aleukemic leukemia. (2) 
Banti’s syndrome. (3) Neoplasm of the kidney. 

One of the first diagnoses entertained was that of Banti’s syndrome because of the 
enlarged liver, spleen and the leukopenia. This was discarded after the bone marrow 
study was made. The two factors which led to the consideration of the diagnosis of 
aleukemic leukemia were: First, the tumor in the left upper and left middle quadrant of 
the abdomen, which was assumed to be spleen by some because of its sharp and notched 
edge; and second, the increased number of lymphocytes in the sternal bone marrow smear. 
The genito-urinary consultants believed, however, that there was a possibility that the 
abdominal tumor was a kidney, being influenced by the impaired kidney function and the 
urinary findings to consider them evidence of a possible renal neoplasm or nephritis. 

In order to settle the question as to what organ in the abdomen comprised the tumor, 
the mass was punctured and a biopsy obtained. This proved to be composed, almost 
entirely, of small round cells. It was, therefore, decided that the tumor was the spleen. 
The question as to the kidney findings, however, still remained unsolved, as there was 
no history of nephritis; and since the results of the bone marrow puncture were not 
deemed conclusive enough to definitely establish the diagnosis of an aleukemic leukemia, 
an exploratory celiotomy was performed to find exactly what was present in the abdomen. 

Operation—August 28, 1937: Operative Pathology: Large, smooth spleen, weighing 
2,000 Gm.; blue with a dusky redness throughout; very soft and rather friable, with a 
moderate perisplenitis (very thin adhesions connecting spleen to diaphragm and parieteal 
peritoneum). Marked retroperitoneal and mesenteric adenopathy, with superficial edema. 

Operative Procedure-—Abdomen opened through an eight-inch midrectus incision. 
Abdominal cavity well walled-off after identifying the pathology present. Careful separa- 
tion of spleen from abdominal parietes and diaphragm. The spleen was delivered into the 
wound, and its pedicle ligated en masse with chromic No. 2. The artery and vein were 
then separately ligated with chromic No. 2. A small node in the mesentery was removed 
for pathologic examination. Wound closed. 

The patient was discharged, September 19, 1937, and sent to the Mt. Sinai Hospital, 
New York City, for roentgenotherapy. 

Pathologic Examination of the Spleen—Path. No. 5023. Drs. Spirtes and C. R. 
Brown. Macroscopic: The spleen was soft and friable, weighing 1,800 Gm., and measur- 
ing 30x 22x15 cm. Transection through the organ revealed an unusual appearance: The 
pulp was composed of innumerable larger and smaller nodules which were firm and white 
and measured between 2 to 5 Mm. in diameter. These nodules composed the greater part 
of the splenic parenchyma. The red pulp was reduced to a mere supporting stroma 
between the nodules. Several large venous channels were visible (Fig. 1). There was 
an enlarged lymph node at the hilus. 

Microscopically, the capsule is moderately thickened. Very few connective tissue 
strands arise from the capsule and penetrate the splenic pulp. A large number of 


460 





. 


Volume 111 FOLLICULAR LYMPHOBLASTOMA 


Number 3 

malpighian bodies of varying size can be seen in the pulp, which is so compressed as to be 
reduced to mere streaks between the numerous lymph follicles. The smaller follicles are 
mostly subcapsular, the larger ones more central. The sinuses in many of these follicles 
frequently contain pink, acellular, homogeneous masses of tissue in hematoxylin and 
eosin sections. With phosphotungstic acid-hematoxylin stain, these masses stain like 
fibrin although they do not have its fibrillar structure. The center of each follicle appears 





- 


Fic. 2.—Photomicrograph of a giant follicle. (Low power) 


somewhat lighter than the periphery, which is more cellular; the darker periphery, in 
turn, is surrounded by a lighter-staining zone of compressed pulp. The cells of the central 
and peripheral parts of the follicle do not differ. The predominant cell is a lymphocyte 
with a rounded or slightly oval-shaped nucleus somewhat larger than the nucleus of a 
normal lymphocyte. The nuclear chromatin is not clumped as in a normal lymphocyte and 
the nucleus, therefore, appears lighter. Definite protoplasmic borders cannot be made out. 
Interspersed amid the lymphocytes are larger reticulum cells with large, light-staining 
nuclei surrounded by a definite nongranular cytoplasm. Few mitoses are seen. The 
compressed pulp is not very cellular and contains many reticulo-endothelial cells in 
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narrow sinuses whose long diameters encircle the follicles. There is a moderate infiltra- 
tion of the pulp with lymphocytes similar to those of the follicles. A few polymorpho- 
nuclear cells and some erythrocytes are also seen in the stroma. The absence of hyalin 
thickening of the arteries of the pulp is unusual (Fig. 2). 

Pathologic Examination of Lymph Node at the Hilus of the Spleen—Macroscopic : 
Size 2x2x1cm. The capsule is thin and adherent to the surrounding tissues. Cut 
section shows a grayish, homogeneous appearance without definite follicles. 

Microscopically, the capsule is not thickened but is infiltrated with pathologic and 
normal lymphocytes. The infiltrated cells are pressed between the connective tissue 
strands of the capsule into long rows and have somewhat elongated nuclei. The peripheral 
sinus is likewise filled with these cells. No definite, sharply defined follicles are present. 
The abnormal lymphocytes are from focal collections in various points over the whole 
node. In the center of the lymph node there can be seen some normal-appearing supportive 
connective tissue containing few cells, many of which are of the large reticulum cell type. 
There is a large cluster of pathologic lymphocytes in the adventitia of an arteriole just 
outside the capsule. 

Subsequent Course-—October 21, 1937: The patient was readmitted to the hospital 
essentially for the performance of a bone marrow biopsy. The abdominal wound was 
found to be firmly healed. The only additional finding on physical examination was a 
mass on the right side of the abdomen extending from the costal margin to the right 
lower quadrant and also over the midline to the left upper quadrant of the abdomen. This 
mass was irregular, nontender and freely movable. It lay partly over the liver in the 
right upper quadrant and was thought to be enlarged mesenteric lymph nodes. 

The Peripheral Blood showed the following: 
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There is, therefore, a leukocytosis with a slight lymphocytosis present. Many lymphocytes 
showed amitotic division and there was an occasional lymphoblast (1 per cent) to be seen. 
This was the first indication, in the peripheral blood, of leukemia. 

Bone Marrow.—The specimen obtained at biopsy was found to be entirely infiltrated 
with lymphocytes (Fig. 3). 

The patient was discharged again, October 27, 1937, to Mt. Sinai Hospital for further 
roentgenotherapy. 

Second Readmission, July 8, 1938: For soreness of the mouth and gums. The 
patient had been receiving roentgenotherapy to various nodes at Mt. Sinai Hospital since 
her first readmission. The roentgenologic report from the Mt. Sinai Hospital stated that 
enlarged nodes were present at first in the left postcervical region. The liver was 
enlarged two fingers’ breadth below the costal margin and a mass was felt in the upper 
abdominal region. Under roentgenotherapy the patient improved and the nodes became 
smaller; however, other nodes enlarged from time to time. All in all, she received 
roentgenotherapy from November 4, 1937, to June 27, 1938, at irregular intervals depending 
upon the clinical status. 

Physical Examination.—Temperature 103,6° F., pulse 100, respirations 24. Blood 
pressure 134/80. Examination revealed a swelling of the gums over the incisor teeth with 
a few small bleeding points. Numerous pinhead-sized patches with a whitish-gray deposit 
on the surface of gingival mucosa about the mouth. The tongue and pharynx negative. 
The neck showed many enlarged lymph nodes both anterior and posterior to the sterno- 
cleidomastoid muscle. There were definitely diminished breath sounds and dulness over 
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the chest over the lower third of the left lung field. The heart was essentially negative. 
Abdomen: The scars in the left upper and right lower rectus region were both well 
healed. The liver was palpable at the umbilicus. The extremities were normal. Lymph 
Nodes: There were numerous supraclavicular and axillary nodes bilaterally, and an 
enlarged node was felt in the left inguinal region. The epitrochlear nodes were not 
palpable. 

Laboratory Data.—Blood count on the day of admission at Mt. Sinai Hospital showed : 
W.B.C. 2,300, Hb. 72 per cent (Sahli). At the Lincoln Hospital the W.B.C. were 3,600, 
R.B.C. 3,350,000, Hb. 72 per cent (Sahli, 17 Gm. equal 100 per cent). Differential: 
Polys 10 per cent, monocytes 2 per cent, basophils 4 per cent, and lymphocytes 50 per cent. 
Undifferentiated cells (appearing like large lymphocytes) 34 per cent. The blood 
work-up in this case was performed by an intern and may not, therefore, be entirely 
reliable. However, it indicates an abnormally large number of lymphocytes with many 





Fic. 3.—Photomicrograph of the bone marrow biopsy showing infiltration with 
lymphocytes. (Low power) 


immature forms. At the same time, a certain degree of agranulocytosis was noted, evi- 
dently due to the prolonged roentgenotherapy, which was administered for seven months. 
Roentgenograms of the chest revealed pleural effusion in the lower part of the left lung. 
The mouth lesions, the soreness and swelling subsided with rest and the discontinuance 
of the roentgenotherapy. The temperature slowly dropped from 104° F., on admission, 
to normal by July 12, 1938. Subsequently it occasionally rose to 100° F., but returned to 
normal within a few days. Urine negative. Patient was discharged, July 31, 1938. 
October 6, 1938: The patient was seen in the Out-Patient Department and states that 
she had gained a great deal of weight and felt fine. A large, palpable mass was felt three 
and one-half fingers’ breadth below the costal margin on the right side—apparently liver. 
In the umbilical area, there was a suggestion of a mass which might very well have been 
intra-abdominal lymph nodes. No edema of the extremities; a few palpable nodes could 
be found in the posterior triangle of the neck on the right side behind the sternocleido- 
mastoid. The patient weighed 138 pounds. Roentgenotherapy had not been resumed. 
Since October, 1938, the patient began to complain of cough and developed ascites 
and peripheral edema. She entered Mt. Sinai Hospital for a chest tap, and then Lincoln 
Hospital, where a pleural effusion was tapped several times and she was treated with 
diuretics. She entered Montefiore Hospital in October, 1939. At that time she had 
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generalized lymphadenopathy, the liver was palpable two fingers’ breadth below the 
umbilicus, and there were emaciation and ankle edema. She did not respond to chest 
taps and diuretics. She developed ulcerative stomatitis, became very toxic and weak and 
died during November, 19309. 

During her stay at the Montefiore Hospital her white blood count was 13,600, 60 per 
cent polys, 39 per cent mature-appearing lymphocytes, and I per cent lymphoblasts. 
Hb. 88 per cent. 

Autopsy.—Generalized lymphadenopathy was present. Ascites was evident. There 
was a long left rectus scar on the abdomen, and edema of the lower extremities and 
sacrum. An abdominal flap incision was performed and 3,500 cc. of slightly sanguineous 
ascitic fluid was removed from the peritoneal cavity. The omentum was bunched together 
in the left upper quadrant and seeded with small tumor nodules. The liver extended 
down to the level of the umbilicus, was very pale and full of round, white, firm tumor 
nodules. There were 2,500 cc. of yellowish, cloudy fluid in the left pleural cavity. The 
hemiazygos and azygos veins were distended and prominent. Tumor nodules could be 
seen in the parietal and visceral pleura near the diaphragm. Bronchopneumonia was seen 
in the left lower lung. The pulmonary hilar nodes were enlarged bilaterally and were 
soft, pinkish in color, and showed some anthracosis. The nodes extended along the 
thoracic aorta and invaded the upper portion of the parietal pericardium. The heart was 
essentially negative. The para-aortic nodes were enlarged throughout the length of the 
aorta, and invaded the surrounding structures. They appeared to press on the vena cava 
inferior. There was a tumor nodule 2 cm. in diameter seen in the wall of the gallbladder. 
A few small, ulcerated tumor masses could be seen in the lumen of the jejunum and 
ileum. The wall of the sigmoid was also invaded by tumor tissue. The left kidney capsule 
was thickened and invaded by tumor. Two pelves and two ureters could be seen on this 
side. All of them were surrounded by a solid mass of tumor invading the outer walls. 
The tumor also extended upward and invaded the substance of the kidney. Both pelves 
and ureters of the right kidney were slightly dilated. The other kidney was essentially 
negative. No uterus, tubes or ovaries were found. The peritoneum of the pouch of 
Douglas was extensively invaded by tumor. 

Microscopic Examination—Some of the lymph nodes retained the skeletons of giant 
follicles, but the immature lymphocytes were seen to have broken their bounds and exten- 
sively invaded the intervening tissue and the capsule; in other lymph nodes the follicular 
structure was entirely gone and replaced by cells; such as found in a mixed cell type 
lymphosarcoma. There were many giant cells and mitoses in the latter type of nodes. 
Often nodes revealed a mixture of the two types of structure described above. The tumor 
masses in the various organs had the same structure and contained the same type of cells 
as the lymph nodes. A skeleton follicular structure could often be seen even in the 
metastases in the various organs.* 


Discussion.—Clinically, in the differential diagnosis of follicular lympho- 
blastoma all the lymphadenopathies should be considered, namely : 


I. Benign: 

(a) and (b) Tuberculosis and lues: Both of these can be ruled out by 
the history and coexistent symp- 
toms as well as roentgenologic 
findings in the case of tubercu- 
losis, and a negative Wasser- 
mann in the case of lues. 

* We are indebted to the Medical and Pathological Departments of Montefiore Hos- 
pital for permission to publish this abstract. 
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(c) Mononucleosis: The blood picture and the heterophile antibody 
reaction serve to distinguish the disease. 
(d) Other acute and chronic infections—such as_ tonsillitis and 
German measles—can easily be distinguished clinically or by 


clinical course. 


If. Malignant: 
(a) Primary: 
(1) Hodgkin’s disease. 
(2) Lymphosarcoma. 
(3) Reticulum cell sarcoma. 
(4) Leukemias, aleukemic leukemias. 
(5) Follicular lymphoblastoma. 
(b) Secondary: 
(1) Metastases from carcinomata to the lymph nodes. 


A lymph node biopsy is usually necessary to make a diagnosis of one or the 
other of the malignant types of lymphadenopathies. 

Incidence of Follicular Lymphoblastoma—During the ten years, 1923- 
1933, 156 cases of primary malignant lymphadenopathies (not including the 
leukemias) were encountered in the Mt. Sinai Hospital, New York City, 
according to Rosenthal, Harris and Kean.'* The numerical distribution of 
these cases showed: Hodgkin’s disease 80 cases; lymphosarcoma 50 cases ; 
reticulum cell sarcoma 16 cases; follicular lymphoblastoma 10 cases. 

Since 1925, McNee'® has published two cases under the title of “Sarcoma 
of the Spleen,” Joan Ross! published one case (Case I), in 1933, under the 
title of “Reticulosis with Splenomegaly,” and Ferrata’ described one case, 
in 1933; all these seem to fall in the category of follicular lymphoblastoma 
from the macroscopic and microscopic descriptions. McNee’s second case 
seems to show a lymphosarcomatous change and was resistant to roentgeno- 
therapy, while Joan Ross’s case suggests the appearance of a chronic lymphatic 
leukemia. 

There have been, most probably, similar cases in the literature before 1925 
when the first report was made by Brill, Baehr and Mandelbaum ;* but thus 
far we have been unable to discover them. The report by Foix and 
Roemmele,!® which McNee!™ states is similar to his and Joan Ross’s! case, 
seems on close examination not to be a follicular lymphoblastoma. There is a 
proliferation of cells in the center of the malpighian bodies, but these cells 
seem to be, according to Foix and Roemmele’s own description and illustra- 
tions, of a much more primitive type than those found in follicular lympho- 
blastoma. They appear to be large, undifferentiated blasts: with large, pale, 
oval nuclei containing one or more nucleoli. There is also a metastasis in this 
case to the tissues around one adrenal. 

Symptomatology of Follicular Lymphoblastoma—tThe salient clinical fea- 
tures of this disease as determined by the cases reported in the literature are: 
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) Lymphadenopathy. 

2) Absence of abnormal cells in the blood, unless leukemia complicates 
the picture. 

(3) Slight secondary anemia or no anemia and no cachexia until the 
latter stages of the disease. 

4) Splenomegaly, the spleen increasing in weight to 2 Kg. 

(5) Absence of involvement of tonsils and the lymphatic apparatus of the 
gastro-intestinal tract. 

(6) Tendency to lymphatic infiltration of the lacrimal gland, causing 
unilateral exophthalmos. 

(7) Dyspnea and cough—due to pressure in mediastinal involvement. 

(8) Tendency to development of serous effusions in the pleural and 

peritoneal cavities (due to pressure of mediastinal or abdominal 


lymph nodes upon venous or lymph channels ?). 


These tumors were found to be very sensitive to irradiation until the 
terminal stage of the disease. In several instances radium packs induced a 
remission when roentgenotherapy had failed. 

Duration of the Disease——This is very difficult to determine as so few 
cases have been reported and many who are afflicted are still alive. The 
average duration in six patients who died of this affliction in Mt. Sinai Hos- 
pital, New York City, was five years.'* However, one patient is still living 
after 14 years, and one died after 11 years. Death has usually been due to 
lymphosarcomatous degeneration and generalized spread." 

Cases have been reported where only a splenomegaly was noted (Decker 
and Little®) without further lymphadenopathy. The main macroscopic and 
microscopic findings are described above in our report. 

Follicular lymphoblastomata may be mistaken for simple follicular hyper- 
plasia. The tremendous size of the follicles, the formation of new follicles, the 
occasional invasion of the capsule, and the enormous spleen differentiate the 
former. Joan Ross! suggests that the difference between the two is merely 
a matter of the degree of hyperplasia. 

In this view, Symmers!®™ concurs with Ross. He reports seven cases 
which he calls “giant follicular lymphadenopathy with or without spleno- 
megaly” and distinguishes them from “follicular lymphoblastoma.” These 
cases he claims have remained stationary for years or have receded after 
rupture of the nodes involved. Their prognosis is good. They are supposed 
to show merely numerical and dimensional hyperplasia of the follicles of the 
involved nodes or spleen, but the normal structure of the node is maintained. 
The cases which are supposed to have receded have all, thus far, lived less 
than five years, so that recurrences may yet occur. There are, furthermore, in 
Symmers’ paper no oil immersion photomicrographs illustrating the “‘giant 
follicular lymphadenopathy” for comparison with the oil immersion illustra- 
tions of the “sarcomatous changes in giant follicular lymphadenopathies.” 
Therefore, we believe the evidence presented is insufficient to prove the pres- 
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ence of a benign giant follicular lymphadenopathy as yet, although such an 
entity may very well exist. One of Symmers’ benign cases, reported in 1927, 
died some years later of Hodgkin’s disease. Many others reported,'® " give 
histories of long-standing chronic infection. One case is especially interesting 
because the purely intra-abdominal lymph node enlargement occurred in a 
case of amebic dysentery. This patient is still alive. 

In the later stages of the disease, the typical picture of lymphosarcomatosis 
with its extreme invasiveness, and other malignant characteristics, is often 
seen. In one instance, an autopsy revealed only leukemic infiltration in the 
various organs.!°™ Another, according to Klemperer,!? developed a blood 
picture characteristic of chronic lymphatic leukemia. The necropsy of this 
case revealed a spleen typical of this affliction. All lymph nodes were enlarged 
discretely, except in the pancreatic region where infiltration of the capsule and 
the surrounding areolar tissue was seen. <A third case, that of Joan Ross,’” 
also suggested the presence of leukemia. Finally the bone marrow findings 
in our case proved conclusively the presence of chronic lymphatic leukemia, 
as did the peripheral blood findings taken at the same time as the bone marrow 
biopsy. 

A distinct contribution to the understanding of the follicular lympho- 
blastoma disease entity in Symmers’'® ™ article is the reporting, for the first 
time in the literature, of typical cases with mutation to Hodgkin’s disease. Of 
the seven cases of this presented, especially the second (Part III, Case 2) is 
impressive, one node showing the typical picture of follicular lymphoblastoma 
in one part and typical Hodgkin’s changes in another. Also reported by 
Symmers is a case of follicular lymphoblastoma with leukemic blood changes 
in which, after death, there were no lymphosarcomatous changes found—only 
leukemic infiltrations in liver, spleen, stomach, adrenals and all superficial 
and deep nodes. 

The determination of the exact position of follicular lymphoblastoma 
among the many entities of the lymphoblastoma group is difficult. The first 
stage appears to be a proliferation in germ centers of lymph nodules, of the 
cells with large hypochromatic nuclei, termed reticulum cells by most observers, 
with some differentiation toward lymphocytic cells. Changes to pure leukemia, 
pure Hodgkin's, lymphosarcoma or a mixture of lymphosarcoma and leukemia 
have then followed. Follicular lymphoblastoma may, therefore, be the start- 
ing point for all three of the above mentioned diseases. The direction of the 
changes would then be dictated by the various unknown causes of the 
reticulosis. 

To complicate the picture, some evidence of the relationship between lymph- 
adenosis and lymphosarcomatosis has been furnished by the experiments of 
lurth'! and his co-workers. They have produced, in mice, both these diseases 
by the injection of one type of pathologic lymphocyte. Intravenous injections 
of these cells caused leukemia, while subcutaneous injections of the same cells 
caused lymphosarcomatosis. There were also strains of mice in which both 
lymphosarcomatosis and leukemia resulted from one injection subcutaneously 
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of pathologic cells. Although the conclusions from these experiments cannot, 
without further proof, be directly applied to human beings at present, they 
point to the closeness of the two processes. The experiments of Furth were 
well controlled and the number of spontaneous leukemias arising relatively 
small. Also, there have been cases reported with leukemic blood pictures 
which histologically showed changes of Hodgkin's type." 

Whether the leukemias, follicular lymphoblastomata and lymphosarcomata 
are to be regarded as strictly malignant growths is still disputed. Klemperer 
states: “Experience seems to point to a close affinity between the simple 
hyperplastic and neoplastic proliferations of the lymphatic system. It is neces- 
sary to state, however, that the generalization of the cellular proliferation 
militates against the rigid identification of either lymphadenosis or lympho- 
sarcomatosis with malignant neoplasms.”’ However, certainly lymphosarcoma- 
tosis shows all the basic criteria of true malignancies. The differences in its 
method of spread and its multiple growth foci may be peculiarities of tumors 
of a hemopoietic system. Even in lymphadenosis, there are metastases, often 
capsular infiltration and the presence of all types of nuclei, so that this disease 
can, likewise, be considered as truly malignant. At any rate it is again to be 
stressed that the border line between the simple hyperplasias and malignancy 


is by no means sharp. 
SUM MARY 


A report of a case of follicular lymphoblastoma is given, with a pathologic 
description of the spleen and of a lymph node removed at operation. A discus- 
sion of the literature is undertaken, and of the peculiar position of this disease 
in relation to the leukemias and the lymphoblastoma group. 
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THE TREATMENT OF COMPOUND FRACTURES OF THE 
LONG BONES* 
James H. Heyt, M.D. 
New York, N. Y. 


FROM THE SURGICAL SERVICE, BEEKMAN ST. HOSPITAL, NEW YORK, N. Y. 


THERE are few conditions in the field of surgery which place a greater 
premium on surgical judgment and experience than the treatment of com- 
pound fractures and their complications. Each case must be a law unto itself. 
Nevertheless, it seems worth while to offer an outline for treatment, which is 
based upon experiences at the Beekman Street Hospital. The emphasis 
for proper management is illustrated rather by the mistakes and failures than 
upon the good results, in the belief that it is more profitable to critically ex- 
amine our shortcomings than our successes. The material upon which this 
study is based covered all the cases of compound fractures of the extremities 
which were at the Beekman Street Hospital from 1925 to 1936, inclusive, 
whose origina! treatment was received there. There were 128 patients, two 
of whom had compound fractures of an upper and lower extremity simul- 
taneously ; 34 patients with compound fractures of the upper and 94 of the 
lower extremity. The only cases eliminated were those whose initial treat- 
ment was received elsewhere, or those in which the compound fractures were 
confined to the bones distal to the ankle or wrist joints. 

A review of the causation of these injuries is a ghastly comment on our 
careless disregard for life and limb. Most of the injuries are preventable, 
but can be reduced only by education of the public, industrial management, and 
the management and supervision of buildings. Aside from the tragedies to 
the individual and his dependents, an enlightened self-interest on the part of 
the commonwealth, industry, and real estate will pay dividends in dollars and 
cents. 

The treatment of compound fractures properly begins at the site of in- 
jury and with the transportation to the hospital. This phase of treatment, as 
practiced at the Beekman Street Hospital, has been adequately covered re- 
cently by Kennedy! ? and Findlay*. 

The patient arrives at the emergency room in traction, which is main- 
tained. If shock is present, or, if not in shock, if the injury is of sufficient 
severity as to suggest that shock will supervene, intravenous saline is admin- 
istered at once in the emergency room, blood is taken for typing, 3,000 units 
of tetanus antitoxin are injected intramuscularly, and external heat is applied. 
If bleeding is severe, it is controlled by a tourniquet, which is loosed every 
20 minutes and immediately reapplied if bleeding recurs. Roentgenograms 








* Read before the New York Surgical Society, March 8, 1939. Submitted for pub- 
lication February 8, 19309. 
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are taken later on the way to the ward, where the shock treatment is con- 
tinued, if necessary. 

The first consideration is given to the patient’s general condition. This 
should include, in addition to the presence of the signs and symptoms of shock, 
a careful survey of the local and complicating injuries, age and general con- 
dition. In traffic injuries, fractures of the skull and intracranial injuries, rib 
or pelvic fractures, and visceral injuries are common, in addition to the com- 
pound fractures of the extremities. In falls from a height, fractures of the 
spine, with or without cord lesions, should be looked for. If serious injuries 
are overlooked, operation for the local condition may be undertaken when a 
fatal outcome is inevitable; or, worse, the failure to evaluate the more serious 
condition which is amenable to treatment may result in death from that com- 
plication, or the débridement may add sufficient shock to tip the scales the 
wrong way. 

In severe injuries of this type, a considerable immediate mortality is un- 
avoidable. Possibly an occasional case could be saved, if a blood bank were 
available for an immediate transfusion, but it is doubtful whether much im- 
provement would occur. Immediate infusion has been the greatest advance 
in lowering the mortality in these desperate cases during the past three 
decades. 

Thirteen patients died within the first 36 hours after admission, whose 
condition and the nature of whose injuries were such as to render a fatal out- 
come inevitable and upon whom no operative procedures were attempted. It 
is noteworthy that all received infusions, although one died within 15 minutes 
after admission. Five of these patients died within one hour of admission 
and only one lived over 24 hours, death occurring 36 hours after admission. 
These cases are hopeless from the start, and are a surgical problem only in- 
sofar as the recognition that any operation is contraindicated. 

lor the sake of the record it should be stated that one of these cases (No. 
10) had a ruptured ileum, which was unrecognized until autopsy. As he was 
8o years of age and suffering, in addition to a compound fracture of the right 
tibia and fibula, fractures of the left tibia and fibula, right ilium, the fifth, sixth 
and seventh ribs, concussion of the brain, and acute alcoholism, it is unlikely 
that that oversight would have altered the outcome. 

We have touched on the question of débridement in the presence of serious 
complications. There is no question as to the advisability of débridement 
per se in compound fractures. There is, however, a difficult problem as to 
when and how a débridement should be performed. 

The question of time is the most difficult for the surgeon. Obviously, as 
far as avoiding infection is concerned, the sooner the better. In the presence 
of shock debridement should be withheld, and, if delay is protracted, it be- 
comes a useless and harmful procedure. The question must be answered 
as to how long after injury débridement has any value. 

Consideration of when débridement is performed, is dependent upon the 
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TABLE | 
RESUME OF FATALITIES OCCURRING WITHIN 36 HOURS AFTER ADMISSION 
Without Operation 


Case Hosp. 


No. No. Sex Age History, Diagnosis, Course and Cause of Death 
I 13771 M. 2yrs. Adm. 5/11/30. Fell four stories. Treatment of shock; thera- 


peutic spinal taps (3); fluid grossly bloody. 

Died 12 hours after admission. 

Diagnosis: Compound fracture left elbow; laceration of brain; 
fracture of skull. 

Cause of Death: Cerebral injuries; shock. 

2 8066 M. Adult Adm. 10/23/27. Fell from window. Treatment of shock. 
Died one hour after admission. 

Diagnosis: Compound fracture of skull; compound fracture 
left humerus (lower third); fracture of right femur (lower 
third); laceration of brain; shock. 

Cause of Death: Cerebral injuries; shock. 

3 9466 M. 7oyrs. Adm. 6/14/28. Automobile injury. Treatment of shock. 

Died one hour after admission. 

Diagnosis: Compound fracture left humerus; compound frac- 
ture left radius and ulna; fracture of skull; fracture of right 
femur; avulsion of soft parts of right leg and foot. 

Cause of Death: Shock. 

4 8715 F. 8o0yrs. Adm. 2/7/28. Bus ran over right leg. Treatment: infusion 
and transfusion (450 cc.). 

Died suddenly 18 hours after admission. 

Diagnosis: Compound fracture right tibia and fibula, middle 
third; laceration of scalp. 

Cause of Death: Embolus; shock. 

5 10046 M. 44yrs. Adm. 9/25/28. Crushed under bags of flour. Treatment of 
shock. Systolic blood pressure 70 at time of admission, 110 
in one hour and then fell rapidly. Pulse at time of admis- 
sion 120, then rose to 140. Respiration 36. Increasing cya- 
nosis and dyspnea. 

Died two hours after admission. 

Diagnosis: Compound fracture of tibia and fibula, lower 
third, right and left; fracture fourth and fifth ribs, left; 
laceration of lung. 

Cause of Death: Laceration of lung; shock. 

6 9562 M. soyrs. Adm. 6/28/28. Struck by elevated train. Treatment of shock. 

Died 14 hours after admission. 

Diagnosis: Compound fracture of tibia, internal condyle, 
right; crushing injury to chest; fracture second and sixth 
ribs, left. 

Cause of Death: Chest injury; shock. 

7 12419 M. 25yrs. Adm. 10/11/29. Struck by train. Treatment of shock. 

Died 20 minutes after admission. 

Diagnosis: Compound fracture of lower third of left femur; 
traumatic amputation of left forearm, upper third; avul- 
sion of soft parts of left foot; shock. 

Cause of Death: Hemorrhage; shock. 
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Case Hosp. 


No. No. Sex 
8 12241 M. 


9 24414 M. 


10 24807. M. 


II 27296. F. 


12 15036 M. 


13 14470 F. 


Age 
Adult 


80 yrs 


50 yrs. 


Adult 


68 yrs. 
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TABLE I (Continued) 


History, Diagnosis, Course and Cause of Death 

Adm. 9/13/29. Fell six stories to wire netting. Treatment of 
shock. 

Died nine hours after admission. 

Diagnosis: Compound fracture of right tibia and fibula, lower 
third; compound fracture of left fibula, lower third; intra- 
abdominal injuries. 

Cause of Death: Internal injuries; hemorrhage. 

Adm. 9/1/34. Automobile ran over both legs. Treatment of 
shock. 

Died 19 hours after admission. 

Diagnosis: Compound fracture of left tibia and fibula, mid- 
dle third (nearly amputated); compound fracture right 
tibia and fibula, upper third; avulsion of soft parts of right 
leg; shock. 

Cause of Death: Shock. 

Adm. 11/7/34. Struck by automobile. Treatment of shock; 
traction-Kirschner wires. 

Died 24 hours after admission. 

Diagnosis: Compound fracture right tibia and fibu'a, middle 
third; compound fracture left tibia and fibula, upper third 
concussion of the brain; fracture of the right ilium; fracture 
of the fifth and seventh ribs, left; rupture of the ileum; peri- 
tonitis; alcoholism. (Ruptured ileum was an autopsy find- 
ing, not previously suspected.) 

Cause of Death: Peritonitis; shock. 

Adm. 12/23/35. Fell five stories. Treatment of shock; trac- 
tion-Kirschner wire left os calcis; Russell traction to right 
femur. 

Died 36 hours after admission. 

Diagnosis: Compound fracture of left tibia and fibula, lower 
third; fracture right ilium; fracture right humerus, upper 
third; fracture right femur, upper third; fracture sternum; 
fracture of ribs, right and left; hemothorax (bilateral); 
acute alcoholism; shock. 

Cause of Death: Shock; chest injury. 

Adm. 11/22/30. Struck by elevated train. Treatment of 
shock. 

Died 15 minutes after admission. 

Diagnosis: Compound fracture of right femur, lower third; 
compound fracture left tibia and fibula, lower third; com- 
pound fracture of skull; laceration of brain; fracture of sec- 
ond, third, fourth and fifth metacarpals, left. 

Cause of Death: Cerebral injuries; shock. 

Adm. 8/30/30. Fell from third story. Treatment of shock; 
skin traction to leg, 20 pounds. 

Died 45 minutes after admission. 

Diagnosis: Compound fracture of right femur, middle third; 
fracture of skull; laceration of brain; fracture of mandible; 
laceration of tongue. 

Cause of Death: Cerebral injuries; shock. 
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patient’s ability to withstand the added trauma and shock. The question of 
complicating, more imperative injuries has been mentioned. If the other 
injury in itself is fatal, a débridement is evidence of poor judgment. It is 
equally true, that if the complication is amenable to treatment, and of a 
more urgent nature than the compound fracture, the complication should 
receive first attention. The former is the more frequently encountered. How- 
ever, occasionally a ruptured viscus, hemopericardium, extradural hemor- 
rhage, a ruptured lung, or bleeding into the pleura may be amenable to treat- 
ment without the added shock of débridement. The presence of shock most 
frequently enforces delay in surgical treatment. It must be borne in mind 
that delayed shock is a common occurrence when patients are brought to the 
hospital promptly after injury. It has been our rule not to operate upon a 
patient whose systolic blood pressure is under 80 Mm. Obviously, a blood 
pressure of 80 in an elderly adult is much more significant than in a child or 
young adult. If, on arrival, a patient is not apparently shocked, but the in- 
juries are sufficiently severe as to indicate that shock may supervene, treat- 
ment for shock is continued and the patient is kept under close observation, 
with pulse and blood pressure readings at 30-minute intervals, and operation 
held in abeyance. In order to lessen fatalities and improve results, it would 
seem fair to consider a fatality within 24 hours, or less, of a débridement as 
an error of judgment on the part of the operator. 

There were nine deaths within 24 hours after débridement. In one case 
(No. 4) chest and cerebral injuries were overlooked, which if recognized 
would have contraindicated operative procedure. One case (No. 8) was 
complicated by delirium tremens and was débrided and closed 23 hours after 
admission, and died 12 hours later. There is nothing to be said in extenua- 
tion of the latter. Acute alcoholism was a factor in three cases. This factor 
must be taken into consideration, and in its presence surgical procedures 
should be limited to the minimum. Of the medical complications, Case No. 2, 
with a preoperative blood pressure of 184/134 in the face of a shocking in- 
jury, might have been a warning against operative interference. It is only 
fair to state that it is questionable whether any of these fatalities would have 
been avoided had they been handled differently. 

We have left patients in emergency traction and even continued the 
tourniquet for over 12 hours without regrets. Such a procedure is not justi- 
fiable for the convenience of the operator. If used, close attention must be 
given to the circulation in the extremity, especially since it may already be 
compromised by the injury. 

Débridement having been delayed by the patient’s condition, the question 
arises how long the procedure has any value. After six hours, even in the 
presence of gross contamination, a débridement would tend to mobilize rather 
than prevent the spread of infection. Removal of foreign bodies, thorough 
drainage, and gentle irrigation is a more rational treatment at that time. 

Technic of Débridement.—lf it does not interfere with the exposure of 
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TABLE II 
RESUME OF FATALITIES OCCURRING WITHIN 24 HOURS AFTER ADMISSION 
After Débridement 


Case Hosp. 
No. No. Sex Age History, Diagnosis, Course and Cause of Death 


oe 


51 yrs. Adm. 7/10/33. Automobile ran over right forearm. Intoxi- 
cated for the past three weeks; exposure. Treatment of 
shock; operation—débridement and closure; duration of 


I 21761 


operation one hour; ether anesthesia used; preoperative 
blood pressure go. 

Died 15 hours after operation. 

Diagnosis: Compound fracture of right ulna, upper third; 
crushing of soft parts of right forearm; avulsion of the skin 
of the right arm and forearm; shock; fatty liver; congestion 
of the lungs (autopsy) 

Cause of Death: Shock and preoperative general condition. 

21815 M. 52yrs. Adm. 7/18/33. Fell 20 feet down elevator shaft. Treatment 
of shock; preoperative blood pressure 184/134; operation 
débridement and closure; duration of operation one hour 


to 


and ten minutes; ulnar nerve sutured. Blood pressure un- 
obtainable postoperatively. Acute dilatation of the ab- 
domen. 

Died five hours after operation. 

Diagnosis: Compound fracture internal condyle of right 
humerus; division of ulnar nerve, right; fracture of third, 
fourth and fifth metacarpals, left; fracture of fibula, left 
malleolus; fracture and dislocation of left calcaneus. 

Cause of Death: Shock and cardiac decompensation. 

4 6339 M. a4s5yrs. Adm. 1/20/27. History unknown. Treatment of shock; op- 
eration—débridement, not sutured; Steinman pin; traction. 

Died five and one-half hours after admission. 

Diagnosis: Compound fracture of right tibia and fibula, 
lower third; fracture of skull; laceration of the brain; acute 
alcoholism. 

Cause of Death: Shock and cerebral injuries. 

4 12943 M. 34yrs. Adm. 1/7/30. Struck by automobile. Treatment of shock; 
operation—débridement, gas-oxygen anesthesia used ; Stein- 
man pin; traction. 

Died eight and one-half hours after operation. 

Diagnosis: Compound fracture left tibia and fibula, upper 
third; fracture of skull; fracture of sternum; fractured ribs. 

Cause of Death: Cerebral and chest injuries. Operation was 
ill-advised. Injuries other than leg unrecognized. 

5 16179 M. s56yrs. Adm. 5/13/31. Fell 12 feet into elevator shaft. Treatment of 
shock; operation—débridement without closure; Steinman 
pin; duration of operation 45 minutes. Patient was restless 
and noisy following operation. Morphine, grains 1/6, was 
given at 9:35 P.M., and hyoscin, grains 1/150, at 9:50 P.M. 

Death occurred 35 minutes later. 

Died 5 hours after operation. 

Diagnosis: Compound fracture of left tibia and fibula, lower 
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Case Hosp. 

No. No. 
6 22459 
7 18545 
8 12466 
9 3402 


Sex 


M. 


M. 


Age 


38 yrs. 


60 yrs. 


40 yrs. 


21 yrs. 
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TABLE II (Continued) 


History, Diagnosis, Course and Cause of Death 
third; shock; cardiac hypertrophy; sclerosis of the coronary 
artery; general arteriosclerosis; chronic nephritis (autopsy). 

Cause of Death: Shock and cardiovascular condition. Hyo- 
scin may have contributed. 

Adm. 10/27/33. Coal truck passed over left lower extremity. 
Treatment of shock; operation—débridement without 

closure, four hours after admission; adhesive traction, 20 

pounds; transfusion (500 cc.) and gas gangrene antitoxin, 

in addition to continuous infusion. Distention of the abdo- 
men. Died 10 minutes after a gastric lavage (not due to 
asphyxiation). 

Died 20 minutes after operation. 

Diagnosis: Compound fracture of left tibia and fibula, upper 
third; fracture of left tibia, medial condyle; crushing of 
muscles of thigh and leg, left; fracture of left femur, medial 
condyle; anaerobic infection. 

Cause of Death: Shock. 

Adm. 4/10/37. Run over by truck. 
eration—disarticulation of the left leg at the knee; débride- 

(Seven 


hours after admission, due to patient’s refusal of consent.) 


Treatment of shock; op- 
ment of right leg; packed open; Steinman pin. 


Died two and one-half hours after operation. 

Diagnosis: Compound fracture of left tibia and fibula, lower 
third; avulsion and crushing of skin and muscles, left leg; 
compound fracture of right tibia and fibula, lower third; 
compound fracture of right calcaneus; compound fracture 
right talus; shock. At autopsy, edema of lungs; sclerosis of 
coronary artery; chronic nephritis and chronic pulmonary 
tuberculosis were found. 

Cause of Death: Shock. 

Adm. 10/18/29. Truck ran over right leg. Acute alcoholism. 

Delirium tremens. Treatment of shock; sedation; fixed trac- 

and closure; 


tion maintained; operation—débridement 


Tong traction. (Operation 23 hours after admission.) 
Systolic blood pressure 110. 

Died 12 hours after operation. 

Diagnosis: Compound fracture right femur, middle third; 
crushing injury right thigh; acute alcoholism; sepsis of 
right leg (autopsy). 

Cause of Death: Shock and sepsis. Operation ill-advised. 

Treatment of 


Adm. 4/17/25. Run over by a street car. 


shock; operation—amputation of thigh completed, vessels 
tied, T-binder applied and packed for evisceration. Dura- 
tion of operation 25 minutes. 

Died seven hours after operation. 

Diagnosis: Traumatic amputation of left thigh, upper third 
(nearly complete); tear of rectum; partial evisceration 
through rectal tear. 

Cause of Death: Shock. 
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the operative field, the original traction is maintained by the Thomas type 
splint. Otherwise the splint is removed in the operating room and con- 
tinuous traction maintained by an assistant. The operative field is shaved 
and 3.5 per cent iodine applied as for any operative procedure, including the 
cut edges of the skin. Whether or not iodine is applied in the wound is not 
important, but does no harm. Irrigation with large quantities of normal saline 
under moderate pressure (four to six feet) is performed, the flow being from 
within the wound. During the irrigation the wound is gently scrubbed with 
green soap toward the edges, removing such gross contamination as is not 
fixed in the soft parts. This is followed by irrigation with ether. The skin 
and extremity are dried and repainted with iodine. If the operating table is 
wet and drapes have become wet, they can no longer be considered sterile. 
The wound is draped and the skin surface covered. Grossly contaminated or 
nonviable tissues, and small loose fragments of bone are excised by sharp 
dissection. Bleeding points are ligated. Only essential structures, such as 
tendons and nerves, are sutured, and the wound is packed open with vaselined 
gauze. If infection seems probable, Dakin tubes are introduced at that time. 
If there is marked avulsion of skin it may be partially sutured with loose, 
interrupted sutures. The use of local infiltrating anesthesia is contraindicated 
in such wounds, because of the danger of spreading infection. 

The careful layer suture of tissues and closure of such wounds is counseled 
against. When successful, it lessens scarring and prevents later contamina- 
tion from the outside. On the other hand, the infection rate is high, 48 per 
cent in the lower extremity and 41 per cent in the upper extremity in this 
series. When infection supervenes in such a wound, serum and old blood 
are walled-off, pressure is increased, necrosis of undamaged tissues occurs, 
drainage is inadequate, and spread of the infection is facilitated. The danger 
of sepsis and even the functional result is definitely poorer when infection 
occurs after layer closure. Most of us have been converted to leaving wounds 
about drains open in such cases as peritoneal abscesses. The improvement 
in the healing of such wounds, and the lowered incidence of postoperative 
hernia are indisputable. It is more important in compound fractures be- 
cause of sepsis and to lessen the occurrence of osteomyelitis. The introduc- 
tion of any sutures, even the repair of tendons and nerves, should be the 
exception and not the rule. 

The dangers of contamination of freely drained wounds from the outside 
are minimal. We have all seen joints, tendon sheaths and the medullary 
cavities of long bones opened through infected fields, either inadvertently or 
through mistakes in diagnosis, and I can recall few instances of serious in- 
fection resulting when such incisions are left open. One is forced to wonder 
whether the so-called low resistance of such tissues to infection is not a 
mechanical or anatomic defect, rather than any intrinsic susceptibility of the 
tissues themselves. 

The treatment of the fractures will only be touched upon briefly and in 
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a general way. If the fracture is of such a nature that it can be maintained 
by plaster encasement, with immobilization of the joints above and below the 
fracture, that treatment is preferable to prevent infection, and if infection 
occurs, to prevent its spread, as advocated by Orr,* and Pfeiffer and Smyth.® 
Unfortunately, most of the fractures of the long bones require traction to 
prevent overriding. In addition, the extent and nature of the wounds may be 
such as to require easy access for inspection and treatment. In such cases 
and in cases potentially infected with anaerobic organisms, the use of Russell 
and Blum traction for the upper extremities and pin traction for the lower 
extremities best answers the requirements. 

Manipulation of compound fractures is fraught with great danger of 
It is important, therefore, to obtain at the original deé- 


spreading infection. 
When infection is 


bridement good reduction, and to maintain the reduction. 
present, no further attempt should be made at manual reduction, even though 
malunion or even nonunion appears likely. Good reduction, which may result 
in the loss of the limb or even life, may reward such efforts. We have noi 
employed foreign material such as Lane plates in potentially infected wounds, 
and bone grafts are obviously contraindicated. 

Amputation—We are probably on the conservative side, and will prob- 
ably continue so, in not advocating early amputation. It is felt that almost any 
Asa 
result, except where the circulation is hopelessly impaired, amputation is not 
There are cases 


limb, particularly a lower extremity, is preferable to an artificial limb. 


performed early as a rule, and on occasion it is regretted. 
of dirty, crushing injuries with severe damage to soft tissues in which imme- 
diate amputation is a life-saving procedure, or will prevent prolonged sepsis 
and disability with a functionless extremity. The surgeon should be alert in 
recognizing such cases and acting promptly. 

There were only five cases in which amputation was performed as the im- 
mediate operative treatment. By immediate, it should be understood that they 
were performed as soon after admission as the operator felt that their condi- 
tion was sufficiently good to withstand the added shock, and all were per- 
formed within 24 hours of admission. The two upper extremities (No. 1 
and No. 2) were amputated at the site of the highest fracture and left open, 
requiring later revision of the stump. Two of the lower extremities (No. 3 
and No. 5) were disarticulated through the knee joint, as it was considered 
that they would not survive an amputation of election. The other lower ex- 
tremity amputation, a compound fracture of the lower third of the leg, was 
This resulted in the longest hospitalization, 


amputated at the site of injury. 
Amputation 


four months, and a stormy course, but preserved the knee joint. 
was performed in four of these cases because of extensive soft part injuries. 
The other was performed because of compromise of the circulation. There 
was only one death in this series, No. 5, which occurred two and one-half 
hours postoperatively. 
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TABLE III 
RESUME OF CASES HAVING IMMEDIATE AMPUTATION 


Case Hosp. 


No. No. Sex Age History, Diagnosis, and Course 
I 16455 M. 39yrs. Adm. 6/24/31. Right forearm crushed between car and truck. 


Treatment of shock; amputation performed on 6/24/31 of 
lower third of right arm. Wound left open. Mixed infec- 
tion followed. Patient discharged 7/21/31. 

Diagnosis: Compound fracture of right radius and ulna, 
upper third; crushing injury of right forearm; fracture of 
right humerus, lower third; shock. 

On 5/18/32 the stump was well healed and patient was wear- 
ing an artificial arm. 

2 4034 M. Adult Adm. 10/1/35. Right arm crushed in printing press. Treat- 
ment of shock for 24 hours; 10/2/35, operation—amputa- 
tion of right arm, lower third, and wound left open. 
10/20/35, revision of amputation stump with closure. 
Wound healed without infection. Patient discharged 
10/31/35. 

Diagnosis: Compound fracture of right humerus, supracon- 
dylar; compound fracture of right radius and ulna, middle 
third; compound fracture of carpal and metacarpal bones, 
right; dislocation of elbow, right; lacerations, maceration, 
and avulsion of the skin of the forearm and lower fourth of 
right arm; shock 

6406 M.  gyrs. Adm. 1/29/27. Truck ran over right leg. Treatment of 
shock; two transfusions first 24 hours. 1/30/27, poor circu- 
lation; gangrene; 2/1/27, operation—disarticulation at 


w 


right knee joint; perfringens serum; 2/21/27, operation 
amputation of lower third of right thigh; 3/21/27, stump 
nearly healed. Discharged 3/21/27. 4/20/27, superficial 
abscess opened. 10/19/27, stump well healed. 

Diagnosis: Compound fracture of right femur, lower third; 
crushing injuries with laceration into knee joint; later, gan- 
grene right leg (circulatory with infection); anaerobic in- 
fection. 

4 11180 M. 27 yrs. Adm. 4/5/29. Right leg crushed between elevator and floor. 
Treatment of shock. 4/5/29, operation—amputation at 
site of fracture. No closure. Severe infection; necrosis of 
tissues and sepsis ensued. 6/21/29, revision of amputation 
and closure middle and upper third of leg; infected; re- 
opened. 7/17/29, skin graft. 8/3/29, nearly healed. Small 
granulating area. Patient discharged 8/3/29. 4/15/31, 
stump well covered and healed. Walking with artificial 
limb. 

Diagnosis: Compound fracture of right tibia and fibula, 
lower third; avulsion and maceration of soft parts of lower 
third of right leg. 

5 18545 (See Case No. 

7, Table I1) 


Late amputations, as a rule, were performed for spreading infections, or 
impaired circulation, or a combination of the two. In lower leg injuries, 
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when sepsis and the preservation of life is the indication, and infection has 
spread above the fracture site, amputation through the knee is usually per- 
formed. This causes little shock and opens the least avenue for spread of the 
infection. Amputation through the elbow is equally applicable for forearm 
injuries. While it requires a later reamputation, it can be best borne by the 
weakened, septic patient. The later amputation can be postponed until he 
has regained his strength, at which time the operation can be performed with- 
out danger of infection and at the site of election. When the infection is 
better localized below the site of the fracture, or the circulation 1s impaired 
at that site, we prefer guillotine amputation at the fracture site, the stump 
left open, and a late revision at the site of election. It is a temptation in such 
cases to amputate the bone above the fracture to avoid a reamputation. It 
should be remembered, however, that there is a defense reaction in the medulla 
of the bone, just as there is in soft tissues. Especially in Streptococcus in- 
fections, there is danger of lighting up and spreading the infection by that 
procedure, nor does higher division of the bone prevent infection of the bone 
at the site of amputation. 

There were If cases upon whom amputations were performed late for the 
preservation of life, with a single mortality. As one case had an amputation 
through both thighs, 12 limbs were sacrificed. Seven amputations were re- 
quired for severe, spreading infections, two were performed for circulatory 
impairment, and three were for a combination of both. Of the nine lower 
extremity amputations, five were disarticulated at the knee, three of the thigh 
and one of the leg were left open. Only one of the three amputations of the 
forearm was closed and that became infected. While nearly all of these 
cases required later revisions, we attribute the low mortality to the stage- 
operations, and the conservatism shown in leaving the wounds open. Six of 
these infections, including the fatal case, were anaerobic infections clinically 
(Table IV). 

TABLE IV 


RESUME OF CASES HAVING LATE AMPUTATION 


Case Hosp. 
No. No. Sex Age History, Diagnosis and Course 
I 5996 M. 31yrs. Adm. 11/13/26. Struck by truck while riding motorcycle. 


Treatment of shock; transfusion; Steinman pin; calcaneus 
traction (10 pounds); reduction of dislocation of shoulder. 
11/16/26, dry gangrene of toes, circulatory. 11/24/26, op- 
eration—amputation through right knee joint; infection 
above knee. 12/30/26, operation—amputation middle 
third of right thigh; closure. Discharged 1/19/27, with 
wounds nearly healed. 

Diagnosis: Compound fracture of right tibia and fibula, 
upper third; laceration right thigh; dislocation of shoulder, 
right; shock. 

Amputation lower third of right thigh for impaired circula- 
tion and infection. 
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TABLE IV (Continued) 
Case Hosp. 
No. No. Sex Age History, Diagnosis and Course 

2 9462 M. Adult Adm. 6/14/28. Fell one floor down elevator shaft. Treat- 
ment of shock; 6/14/28, operation—débridement and 
closure; drained; Steinman pin; traction (25 pounds, later 
15 pounds). 6/16/28, wound infected (anaerobic); opened; 
transfusions (3); perfringens serum. 6/20 and 6/21/28, 
reoperations for drainage. 7/8/28, operation—amputa- 
tion; disarticulation through knee joint. 8/3/28, incision 
and drainage of thigh. 9/1/28, guillotine amputation of 
thigh, lower third; open. 9/26/28, operation—revision of 
amputation of stump; suture; infection. 10/13/28, patient 
discharged. Small granulating wound. 

Diagnosis: Compound fracture of left tibia and fibula, lower 
third. 

Amputation of lower third of thigh for anaerobic infection. 

2 10580 M. tigyrs. Adm. 1/3/29. Left thigh crushed between elevator and floor. 
Treatment of shock; systolic blood pressure 85; transfusion 
500 cc.; wound packed for hemorrhage; maximum traction. 
1/5/29, wound opened; anaerobic infection; perfringens 
serum. 1/6/29, transfusion 500 cc.; 1/8/29, operation— 
amputation of left thigh, middle third; open; transfusion 
500 cc. 

Died 12 hours after operation. 

Diagnosis: Compound fracture left femur, middle third; 
crushing wound of thigh; shock. 

Amputation for sepsis. 

4 12408 M. 53 yrs. Adm. 10/9/29. Box, weight one ton, fell on right leg. Treat- 
ment of shock; Thomas splint applied. 10/10/29, Stein- 
man traction; 10/16/29, infection (Staphylococcus au- 
reus); 12/7/29, operation—amputation upper third of right 
leg; open; 1/18/30, reamputation of stump; closure; 
1/30/30, opened, infection; 2/3/30, patient discharged 
with draining wound. 

Diagnosis: Compound fracture of the right tibia and fibula, 
lower third; fractured calcaneus; fractured talus; crushing 
of lower third of right leg and ankle; shock. 

5 29167. M. 45 yrs. Adm. 11/19/36. While cranking truck, it backfired and crank 
handle struck right wrist. Treatment: 11/19/36, operation 

débridement and closure; closed reduction and plaster 
splints. Local infiltration anesthesia used. 11/20/36, 
closed reduction (ether). 11/24/36, infection (nonhemo- 
lytic Streptococcus). Temperature 103° to 105° F. the first 
week of septicemia. Reduction by lysis to normal in seven 
weeks. Thrombophlebitis of right femoral vessels. Trans- 
fusions. Incisions and drainage of wrist and forearm 
12/31/36, amputation at fracture site for osteomyelitis of 
radius, carpal and metacarpal bones and suppurative ar- 
thritis of joints of wrist. Radius and ulna amputated three 
inches above fracture. No closure. Recrudescence of fever 
less severe for seven weeks more and infection of bone ends. 
3/20/37, patient discharged. 
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Case Hosp. 
No. No. Sex 


6 20448 M. 


7 3037. M. 


8 23136 M. 


9 13468 M. 


Age 


40 yrs. 


Adult 


44 yrs. 


24 yrs. 
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TABLE IV (Continued) 


History, Diagnosis and Course 

Diagnosis: Compound fracture of right radius, Colles; lacera- 
tion of ulnar volar region of right wrist. 

Amputation of right forearm, middle third, for sepsis. 

Adm. 12/30/32. Left arm caught in machine. Treatment: 
Operation—débridement and closure; Kirschner wire 
through olecranon, traction. Thrombosis radial artery. 
Dry gangrene of fingers. 1/10/33, amputation upper third 
of left forearm, open (circulatory impairment); 2/4/33, 
reamputation upper third of left arm, closure (high ampu- 
tation for paralysis of shoulder-brachial plexus tear); 
2/9/33, discharged with amputation wound clean. 

Diagnosis: Compound fracture left humerus, middle third 
(protrusion of lower fragment); laceration of brachial 
plexus; thrombosis or tear of radial artery. 

Amputation for impaired circulation. 

Adm. 1/12/25. Caught hand in vacuum machine. Treat- 
ment: Operation—débridement and drainage, 1/12/25; 
1/22/25, infection. Incision and drainage. Gangrene two 
inches above wrist; 1/23/25, amputation middle third of 
forearm, sutured and drained. Discharged 3/3/25. Still 
slight drainage. 

Diagnosis: Compound fracture and dislocation of right 
carpus; compound fracture of right radius and ulnar 
styloids; division of extensor pollicis longus; maceration of 
wrist. 

Amputation middle third of right forearm for infection and 
circulatory impairment. 

Adm. 2/23/34. Truck ran over right leg. Treatment: 
2/23/34, operation—débridement and closure; dakinized; 
plaster; 2/24/34, Kirschner wire traction (10 pounds); 
temperature 103° F.; infection 2/25/34, anaerobic infec- 
tion; perfringens serum. 2/27/34, disarticulation of right 
knee. 3/12/34, temperature normal. 3/23/34, amputa- 
tion of lower third of right thigh, closed. 4/4/34, sutures 
removed, wound clean. 4/11/34, drainage. 5/5/34, patient 
discharged. Wounds healed. 

Diagnosts: Compound fracture of right tibia and fibula, 
middle third; crushing of soft parts; avulsion of skin. 

Amputation of lower third of right thigh for anaerobic infec- 
tion. 

Adm. 3/27/30. Fell 30 feet. Treatment for shock; opera- 
tion—débridement, open; dakinized. (Amputation ad- 
vised and refused). 4/2/30, anaerobic infection. Opera- 
tion—amputation of thigh, lower third, open. 4/22/30, 
revision of amputation, closed. 5/13/30, patient dis- 
charged. Seen 9/17/30, and found to have a draining, 
sinus. 2/28/31, has been wearing an artificial leg since 
December. 11/7/33, leg has remained healed. 11/7/33, 
patient discharged. 

Diagnosis: Compound fracture of right tibia and fibula 
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TABLE IV (Continued) 


Case Hosp. 

No. No. Sex Age History, Diagnosis and Course 
upper third; laceration of right knee joint; fracture internal 
condyle of right tibia. 

Amputation of lower third of right thigh for anaerobic infec- 
tion. 

10 16395 M. a43yrs. Adm. 6/15/31. Iron girder fell across both legs. Treatment 
of shock; right tibial wound packed for hemorrhage; ad- 
hesive traction to both legs. Right leg cold and pulseless. 
6/16/31, transfusion and shock treatment. 6/17/31, legs 
livid. 6/20/31, operation—disarticulation of right leg at 
knee (circulatory gangrene). 6/22/31, amputation of left 
thigh, lower third (anaerobic infection and circulatory im- 
pairment), open. Transfusions and perfringens serum. 
7/6/31, incision and drainage of abscess in sacral region. 
7/14/31, incision and drainage of abscess of left thigh. 
7/17/31, transfusion. 7/21/31, incision and drainage of 
right elbow. 9/16/31, reamputation of right thigh, lower 
third, open. 10/21/31, secondary suture of right stump, 
skin grafts. 2/1/32, patient discharged. 

Diagnosis: Compound fracture right tibia and fibula, upper 
third; compound fracture tibia condyles, right; compound 
fracture left tibia and fibula, upper third; compound frac- 
ture of left patella; fracture left femur, lateral condyle; 
shock. 

Amputation of lower third of right thigh for circulatory gan- 
grene; amputation lower third of left tibia for anaerobic 
infection and circulatory impairment. 

II 22646 M. 45yrs. Adm.11/28/34. Truck ran over left leg. Treatment of shock; 
débridement, open; Kirschner wire traction. 11/29/34, 
pain and rising temperature. 11/30/34, infection (anae- 
robic), perfringens serum; operation—disarticulation at 
left knee. 12/11/34, incision and drainage. 2/26/35, am- 
putation of lower third of left thigh, open. 3/29/35, pa- 
tient discharged with small granulating wound. 1/2/36, 
stump well healed and padded. Wearing artificial leg four 
months. 

Diagnosis: Compound fracture left tibia and fibula, middle 
third; crushing injuries and avulsion of skin of left leg; 
fracture left fibula (lateral malleolus); shock. 

Amputation left thigh, lower third, for anaerobic infection. 


There were tive late deaths in this series (Table V). One (No. 1) was 
not subjected to operation and, while both fractures showed a mild infection, 
the patient evidently died of hypostatic pneumonia, two weeks after injury. 
One (No. 4) died 13 days after injury which had been débrided and closed. 
His chances would undoubtedly have been better without primary closure and 
amputation might have saved him. One (No. 6) is quite indefensible. He was 
débrided and closed 23 hours after admission and died 12 hours after opera- 
tion. If any operative interference was necessary at that time, drainage alone 
was indicated. 
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tN 





Hosp. 
No. Sex 
29135 _M. 


8393 M. 


29213 M. 


12466 


Age 


69 yrs. 


Adult 
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TABLE V 


RESUME OF LATE FATALITIES 


History, Diagnosis, Course and Cause of Death 

Adm. 11/10/36. Struck by truck. Treatment of shock; 
Russell traction to left leg and left arm; iodine; no closure. 
Course was smooth until the twelfth day. 

Died fifteenth day after admission. 

Diagnosis: Compound fracture left femur, middle third; 
compound fracture left humerus, lower third; fracture head 
of left fibula: fracture second, fourth and fifth metatarsals, 
right; fracture proximal phalanx of second toe, right; con- 
cussion of the brain. 

Autopsy: Bronchopneumonia; general and cerebral arterio- 
sclerosis; cardiac hypertrophy; cardiac myocarditis; sclero- 
sis of the coronary artery; sclerosis of the aorta; hyperten- 
sion; chronic nephritis. 

Cause of Death: Bronchopneumonia. 

(See Case No. 3, Table IV: Patient died 12 hours after ampu- 
tation, six days after admission, from sepsis and shock.) 
Adm. 7/28/27. Elevator weight fell on right forearm. Treat- 
ment of shock for nine hours. Perfringens serum. 7/28/27, 
operation—débridement and closure; repair of muscles and 
tendons; infection. 8/4/27, transfusion. Reaction fol- 
lowed by suppression of urine. 8/10/27, operation—decap- 

sulation of both kidneys. Spinal anesthesia. 

Died 15 days after admission, 8/12/27. 

Diagnosis: Compound fracture neck and lower third of right 
radius; avulsion of skin of right forearm; division of 
muscles and tendons of right forearm; shock. 

Cause of Death: Kidney complication. 

Adm. 12/9/27. Automobile ran over left foot. Treatment of 
shock. 12/9/27, operation—débridement and closure; cir- 
cular plaster encasement 12/13/27, infection (hemolytic 
Streptococcus), opened. 12/14/27, blood culture showed 
hemolytic Streptococcus. 12/18/27 and 12/19/27, incision 
and drainage; 12/20/27 and 12/22/27, transfusions. 

Died 13 days after admission, 12/22 

Diagnosis: Compound fracture of lower third of left fibula; 
compound fracture tibia (malleolus), left; compound dis- 
location left foot. 

Cause of Death: Septicemia (hemolytic Streptococcus). 

Adm. 11/28/36. Struck by automobile. Treatment of shock. 
11/28/36, débridement, open. Kirschner wire (6 pounds). 
Pneumonia. Sepsis. Wound clean. 

Died 11 days after admission, 12/9/36. 

Diagnosis: Compound fracture of right tibia and fibula, 
upper third; fractured pelvis; concussion of the brain; 
acute alcoholism. Autopsy: Bronchopneumonia; suppura- 


4 


N 


tive arthritis of the right sacro-iliac joint; internal hemor- 
rhagic pachymeningitis; dislocation of the sixth cervical 
vertebra. 

Cause of Death: Pneumonia and sepsis. 

(See Case No. 8, Table II. Death due to shock and sepsis.) 
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Discussion—There is one point which stands out in our experience, and 
in that of others whose writings are sufficiently detailed to permit analysis, 
and that is the unfortunate results of primary closure following débridement. 
I feel that the inadequacy of débridement to accomplish its purpose, namely, 
sterilization of an infected compound fracture, has not been sufficiently empha- 
sized or generally appreciated. Because it is the best method available to us, 
is no reason for shutting our eyes to its shortcomings. The type of crushing 
injuries in which it is most needful are the ones in which it is most futile. It 
must be agreed that primary closure has been resorted to too frequently in our 
cases, and the same statement has been made by Daland® in his series, although 
he still employs it in selected cases. 

In any compilation of a small series of compound fractures, mortality and 
amputation percentages are meaningless, since there are so many contributing 
factors. The statistics in this series are as follows: There were 26 deaths, 
or a total mortality of 20.3 per cent. If the 13 fatalities shown in Table | 
(mortalities within 36 hours) are excluded, the mortality in the remainder is 
11.3 per cent. Sixteen patients were subjected to amputations, of whom one 
had amputations through both thighs. There were five amputations of upper 
extremities ; three of the arm; and two of the forearm, with no deaths. There 
were 12 amputations of lower extremities in I1 patients, with two deaths. 
There were two amputations at the upper third of the leg, without mortality, 
and nine amputations at the thigh in eight patients, with one death. The 
other death followed shortly after an amputation through the knee joint. Of 
the 102 patients who survived, five were handicapped by the loss of an upper 
extremity, eight by the loss of a lower extremity, and one by the loss of both 
lower extremities. In other words, 13.7 per cent of the survivors were per- 
manently handicapped by the loss of a limb. These are gruesome figures, but 
on analysis do not appear to offer likelihood of marked improvement, except 
by prevention. 

At first glance, the infection rate in this series is much higher than in the 
series from the Massachusetts General Hospital, reported by Daland. If the 
statistics are compared with the instances of compound crushing wounds of 
the long bones, there is little discrepancy. Invironment, age, type of pa- 
tient, and type of injury will alter results and enter into the choice of treat- 
ment. Contamination of streets, the few children in this series, and the 
severity of the injuries militate against obtaining good results, and are rep- 
resentative of the business and waterfront districts of metropolitan ambulance 
services. There were nine anaerobic infections. 

Since most of these cases must of necessity be relegated to the younger 
surgeon, it would appear better practice that most compound fractures should 
be left unsutured, and even the suture of tendons and nerves be postponed 
until wounds are healed and clean, except in the exceptional case. To provide 
adequate drainage, before infection has had time to infiltrate the tissues, should 
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be an essential part of any débridement in crushing injuries. The recent 
advances in plastic procedures permit healing of open wounds without in- 
creasing the period of disability beyond that of the fracture. 

In many cases the use of preparations of sulfanilamide is a life-saving 
procedure. Its use as a prophylactic measure, or in suppurative infections 
other than hemolytic Streptococcus, is a question to be determined in the 
future. The value of gas gangrene antitoxin as a prophylactic agent is yet 
unproved ; indeed, as a curative agent it leaves much to be desired. 

CONCLUSIONS 
In treating compound fractures, each of the following points needs 
emphasis : 
(1) Transportation in traction. 
(2) The determination of complicating conditions must be made on 
admission. 
(3) Shock must be combated before operative procedures are under- 
taken; by infusion, transfusion, etc. 
(4) Débridement should be performed within six hours of the injury 
or not at all. 
(5) Reduction and immobilization should be undertaken early. 
(6) Late reductions, after infection is present, are contraindicated. 
(7) The closure of wounds, with or without débridement, should be 
exceptional. 
(8) Amputations are necessary for impaired circulation or spreading 
infection. 
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Discussion.—Dr. Rogpert H. KENNEpy (New York, N. Y.) brought 
up the point that the whole era of modern surgery was developed through 
surgery of compound fractures. In 1864, Joseph Lister, of Glasgow, was 
struck by the remarkable effects produced by carbolic acid upon the sewage 
in the town of Carlisle. He was so disturbed by the foul discharge and odor 
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coming from compound fractures that he decided to try carbolic acid on 
them. His chance came in March, 1865, in a compound fracture of the leg. 
The treatment was unsuccessful. However, in his report in the Lancet, in 
1867, of the next 11 cases of compound fracture, one died and one had an 
amputation. Then followed the period of antisepsis and asepsis in surgery. 
Interest in improving the treatment of compound fractures really initiated 
the whole period of modern surgery. 

The necessity of fixed traction transportation is generally ignored. It 
has been difficult to persuade surgeons that traction is necessary in simple 
fractures. It 1s equally as necessary in compound fractures, if not more so. 
All of these patients should be operated upon. Therefore, if a projecting 
fragment disappears within the wound, under traction, we should not feel 
that the danger of infection has been increased. 

Deébridement is absolutely necessary, but it is commonly poorly per- 
formed. Since the days of the World War no one has had a chance to 
perform them frequently enough. Within the last month one of Doctor 
Kennedy’s interns told him that débridement meant to cut away the margin 
of the skin. He feared that some surgeons concur in this as far as their 
actual procedure is concerned. Doctor Kennedy agreed with Doctor Heyl 
entirely on the necessity of performing débridement within six hours or not 
at all. However, strenuous efforts should be made to have the patient pre- 
pared within six hours. Doctor Kennedy said that he is strongly against 
closing the wound in a compound fracture, though this does not mean he 
never closes one. One has no right, however, he felt, to start with the idea 
that he is going to do so. Many factors must be considered before the 
surgeon has a right to take this responsibility. Whatever one does after 
the debridement and after reducing the fracture, he must obtain complete 
immobilization if a good result is desired. Incomplete immobilization cer- 
tainly increases the chances of infection becoming established. 

There has been some talk during the past two years regarding sulfanila- 
mide in cases with gas infection. Doctor Kennedy said it is being used at 
3eekman Street Hospital. It is not known whether it affects the Clostridium 
welchit or only the Streptococcus that is frequently present; also, it may 
effect some symbiotic action between the two. It should be used both pro- 
phylactically and in treatment. But the use of sulfanilamide must not inter- 
fere with carrying out thorough surgical wound cleaning and subsequent 


drainage. Sulfanilamide is only an adjuvant to proper surgery. 


Dr. FENwicK BEEKMAN (New York, N. Y.) said that the question of 
compound fractures had interested him for many years and that since the 
World War he had seen a great many different types of procedure developed, 
many of which were very advantageous, and others that had been taken up 
and thrown down. In the long run, the conservative surgeon has been the 
man who has done the most for the treatment of compound fractures. Doctor 
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Heyl has presented a very sensible and conservative surgical procedure to 
follow in compound fractures. 

Doctor Beekman concurred with Doctor Kennedy and Doctor Heyl that 
very few people know what débridement is. A patient with a blood pres- 
sure of 80 or below certainly could not stand the shock and hemorrhage of 
a debridement, and at the same time recover from the shock. In a débride- 
ment, one must have perfect anesthesia. A certain amount of hemorrhage 
is inevitable, unless one controls it with a tourniquet. Doctor Beekman per- 
sonally could not see why one should increase the mortality, as, undoubtedly, 
would be the case if these patients were submitted in shock to immediate 
debridement. Undoubtedly the vast majority will recover from their shock 
with proper treatment long before six hours had passed. 

Doctor Beekman also touched upon secondary attempts at reduction. 
Infection is certainly spread by attempts to get bones into alignment after 
a primary attempt has failed. Even within six hours, if further attempts at 
manipulation are made, one is going to get secondary hemorrhage and there 
will be a spread of any contamination that is present. Certain of the barriers 
that nature has put up in that short time are going to be broken down, and, 
under no circumstances, should any attempt ever be made at secondary reduc- 
tion. One should get the best reduction possible at the beginning and then 
leave it alone. 

Those who use the so-called Orr treatment have found it to be, in many 
cases, an ideal form of fixation. Traction is not as ideal because in traction 
any movement of the patient, as onto a bed pan, changing bed clothes, dress- 
ing wounds, or any other act, is bound to produce the same harmful 
effect as secondary attempts at reduction. 

Doctor Beekman said that Doctor Heyl had been very brave, and he 
wished that more people would do what he has done, namely, present a case 
that has been a failure; in that case Doctor Heyl showed his mistakes, and, 
if more surgeons would do the same, a great deal could be learned. 


Dr. Jonn M. Hanrorp (New York, N. Y.) emphasized one factor of 
great importance, not only in the treatment of compound fractures but in all 
accidental wounds and in many operative wounds—something that is becom- 
ing more and more appreciated as worth while: It is the irrigation of these 
wounds—deliberate, prolonged, thorough irrigation with hot saline—no matter 
how small the wound may be, before, during and after the débridement. Some 
of these wounds are very small; nevertheless thorough irrigation may wash 
out bacteria and small particles. This simple factor of treatment should be 
carried out. He, himself, now irrigates many operative wounds, because the 
value of irrigation is generally accepted in accidental wounds and in com- 
pound fractures. 

Another fact he emphasized was that even though the patient may be in 
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shock, irrigation can be carried on during that time. The wound may be very 
thoroughly washed out without adding to the patient’s shock, especially if. hot 


saline be used, even over a considerable period of time. 


Dr. CLAy Ray Murray (New York) felt that Doctor Heyl had presented 
a valuable analysis of a series of particularly severe compound fractures. His 
stressing of the importance of the emergency treatment in compound fractures 
is not only extremely worth while but should be fully appreciated. Moreover, 
because a fracture is compounded, and the bone fragment is protruding, there 
has been a hesitancy on the part of many individuals to apply traction to the 
extremity because of the withdrawal of infected material into the tissues was 
something to be feared. 

| should feel that if, in these cases, it were possible to perform a deébride- 
ment and treat the wound within the time which one ordinarily feels that 
debridement may have its maximum effectiveness, there is every advantage 
in applying traction to these, just as much as to the simple fracture, because 
this débridement will drain ‘adequately and open the wound within a brief 
period of time. 

The first group of cases Dr, Heyl outlined, those that obviously are going 
to die, it is certain that surgery upon the compound fracture is the height 
optimism. 

I do not believe that a patient suffering from shock—not resulting from 
complicating injuries—-with a blood pressure of 80, 70, or even 60 Mm. sys- 
tolic on admission must wait. A delay of six or eight hours to pick up the 
patient’s condition only to knock him down again with debridement, and at 
the same time lose the optimum benefit of the debridement by the delay. I do 
not believe this is either good surgery or good physiology. I see no reason 
why a patient with a compound fracture, not complicated by other injuries, 
suffering from shock, should not receive shock treatment coincidentally. li 
shock treatment is adequate—infusion, transfusion, cortine, etc.—there is no 
reason why the patient can not go to the operating room where his débride- 
ment is performed while shock treatment is being carried out. It is our ex- 
almost 


11 
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perience that in cases in which the blood pressure was so low as to be 
unascertainable, if shock treatment is adequate and carried out coinci aan, 
with peared without taking the patient out of his traction splint, with- 
out manipulation of the fracture, although little could be done for the fractur: 
perhaps—deébridement of the wound can be performed and is not a surgical 
mistake. It is a mistake to delay this particular type of case until they are 
recovering from their shock so that we can operate upon them later and kn 
them down again. 

It is important at the time of operation to take cultures of the wound 
quently, one may obtain culture reports within 24 to 36 hours which will antiet- 
pate evidences of wound infection, which may not become evident for four or 
five days. 

| would like to subscribe heartily to the idea that no compound 
wound should be closed. You may close them and get away with it 
not believe that the good fortune to get away with it, is justification for sue! 
procedure. If they become infected they certainly do much more poor! 
the wounds that are left open. The value of the surgeon's judgment 
such a wound should be closed was perfectly illustrated in the case | 
presented with lacerations not communicating with the fracture, and involving 
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only superficial tissues. If infection occurs, it is likely to involve the fracture. 
Wound tension is frequently the deciding factor between the development of 
septicemia or not. 

There is just one other point, and that is the question of fixation of the 
compound fracture. That should be rigid, whatever method is employed. 
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ON THE CONTROL OF AIR-BORNE BACTERIA IN OPERATING 
ROOMS AND HOSPITAL WARDS 


A PRELIMINARY REPORT 
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THE DIRECTION OF ALAN BROWN, M.D., F.R.C.P. (C.), TORONTO, CANADA 


PuysIciANns have long believed that pathogenic bacteria are not carried 
by the air for more than a few feet from the patient’s mouth. This opinion 
was badly shaken when W. F. and M. W. Wells! reported their work, four 
years ago. These Harvard investigators found that when broth cultures of 
almost any of the common pharyngeal organisms were projected into the air 
in the form of fine spray, the tiny droplets of fluid dried up and the bacteria, 
so to speak, perched on a tiny particle of solid material, remained alive, 
suspended in the air, for as long as two or three days. 

Another important step in the field of air-borne infections was initiated by 
Deryl Hart,? who found that ultraviolet light would reduce the air-borne 
bacteria in the operating room. For this work, special mercury vapor lamps,* 
run on the same principle as neon tubes, were devised. They were made 
of Corex glass tubing which transmits ultraviolet light down to about 2,000 
A units, which is considerably shorter than the shortest ultraviolet in sunlight. 
It does, however, cut out the very short ultraviolet rays. About 80 per cent 
of the energy given off by this lamp is in the 2,537 band, which is definitely 
lethal to bacteria. 

In 1936, the Hospital for Sick Children put in a new operating room 
equipped with air-conditioning, and a battery of eight of these ultraviolet 
lamps mounted around the central light (Fig. 1). This set-up afforded a good 
opportunity to test out the efficacy of these two factors 





air-changing and 
ultraviolet light—in removing bacteria from the air. 

The air entering the room was forced in at a rate of about 370 cubic feet 
per minute, which created no draft but was sufficient to change all the air in 
the room once every eight minutes. The air was taken from the roof above 
the fifth story of the hospital and was cleaned by passing through sticky, cor- 
rugated paper filters. It contained about four bacteria per cubic foot when it 
entered the room, or, in other words, it was practically bacteria free. None 
of the air was recirculated. The temperature varied some 10° F. (74°-84° F.) 
and the relative humidity also showed great variation (30 to 75 per cent). 

Submitted for publication December 12, 1938. 

* Westinghouse Sterilamps. 
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The essential thing, so far as the removal of air bacteria is concerned, seemed 
to be the movement of air into and out of the room. 

To count the bacteria in the air the following simple apparatus was de- 
vised: A measured amount of air was slowly drawn (by means of a siphon 
arrangement) through a glass tube containing two tightly packed, sterile 
absorbent cotton plugs, one at either end of the tube. The ends of the tube 
were closed with rubber corks with holes through the center. After use, the 
second plug was dropped in a tube of broth and incubated. It was always 











‘ teen ud 


Fic. 1.—Operating room showing eight ultraviolet lamps suspended above the table. 
the upper left. 


The air intake is on 


sterile, and, therefore, all the bacteria from the air passing through had been 
removed by the first plug. The bacteria then had to be washed out of the 
first plug and counted. This was done by mechanically shaking up the plug 
in 50 cc. of sterile broth for 20 minutes. Although all the bacteria were not 
removed from the cotton plug by this procedure, the results in the various tests 
are comparable, as the method was constant throughout. After shaking, 10 
ce. of the plug-containing broth were added to 20 ce. of cooled melted agar 
(2 per cent), one and one-half cubic centimeters of human blood were put in 
and the whole was poured into a large Petri dish. Three such plates were 
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poured in each test to serve as checks. After 72 hours incubation, the colonies 
of bacteria were counted and picked for identification. 

When making a count of the air bacteria in the operating room, the air 
was taken from as near the site of operation as possible.* The flow of air 
through the plugs was started when the first incision was made, and was kept 
up until the last suture was placed, or until an hour’s sample had been taken. 
The air was drawn through at the rate of a little over a liter a minute. Such 


TABLE [ 
BACTERIA PER CUBIC FOOT OF AIR IN OPERATING ROOM 


Operations lasting over 45 minutes 


Air Off Air On Air Off Air On 
U-V Lamp Off U-V Lamp Off | U-V Lamp On U-V Lamp On 
37 Id 2 I 
82 28 42 oO 
24 3 34 14 
122 19 8 23 
88 31 25 20 

5 31 IO oO 
57 2 8 2 
85 2 16 8 
48 : 14 4 
40 5 2 
i7 ie) Oo 
68 21 8 
40 34 O 

28 I 
25 
57 
116 
14 
7 
35 
6 
31 
8 
3 
II 
31 
5 
20 
3 
25 
11 
8 
6 
17 
Average 62 Average 26 Average 18 Average 6 


* \We are much indebted to Dr. D. E. Robertson, Dr. A. W. Farmer and Dr. W. S. 
Keith for allowing us to take air samples in the operating room and for their kind co- 
operation throughout this work. 
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counts were made during 70 different operations, lasting three-quarters of an 
hour or more, carried out under the various conditions of air-changing and 
ultraviolet light. The detailed results are shown 1n Table I. 

On the average, when neither the air-changing nor the lamp was used, 
there were about 62 bacteria per cubic foot. When the air-changing only was 
used, there were less than one-half as many bacteria (26 per cubic foot). When 
the ultraviolet lamp only was used, there were less than one-third as many 
(18 per cubic foot). When both the air-changing and ultraviolet lamp were 
used, there were only about one-tenth as many bacteria (6 per cubic foot). 
Either the air-changing or the ultraviolet lamp was fairly effective in remov- 
ing bacteria, although the lamp was the better of the two. The combination 
of both was very efficient, as the air then contained only slightly more organ- 
isms than the fresh filtered air that was being drawn into the room. The 
average number of bacteria per cubic foot of air in numerous operations last- 
ing from 25 to 44 minutes, and from 15 to 24 minutes are shown in Table II. 
In general the results are similar to those shown in detail in Table I. 

TABLE II 
BACTERIA PER CUBIC FOOT OF AIR IN OPERATING ROOM 


Operations lasting 25-44 minutes 
Aver. No. 


Bacteria 
Per Cubic Foot 


32 operations with air off and U-V lamp off........ 74 
42 operations with air on and U-V lamp off........ 23 
12 operations with air off and U-V lamp on........ 25 
18 operations with air on and U-V lamp on........ 14 


Operations lasting 15-24 minutes 
a . 


21 operations with air off and U-V lamp off........ 77 
16 operations with air on and U-V lamp off........ 50 
4 operations with air off and U-V lamp on........ 13 
9 operations with air on and U-V lamp on........ 9 


When the ultraviolet lamps were used, it was necessary for everyone in the 
operating room to wear glasses, a vizor, and some protection over their necks, 
in order to avoid conjunctivitis and burning of the skin. Masks covering the 
nose and mouth were always worn in the operating room. 

When the results obtained during different types of operations were com- 
pared, it was seen that there were more bacteria in the air during operations 
which necessitated considerable moving about by the operating team. 

During operations, there were usually five or six people in the operating 
room, and the counts were as shown in Tables I and II. When the room was 
empty, or when only two people were in it, the counts were much lower. 
Therefore, the bacteria were largely due to the presence of people in the room. 
Counts made during the induction of the anesthetic and when the patient was 


being draped, were much higher than later, when the operation was proceeding 
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quietly. No doubt many of the bacteria were stirred up from the floor, from 
the blankets, etc. As there were fewer bacteria out in the hall than in the 
operating room, the organisms were not entering through the hall door, 
which was opened many times during an operation. 

The recently devised Wells’ air centrifuge* was also used for making bac- 
terial counts. In this method the indrawn air is thrown against the inner 
surface of a cylindrical layer of moist agar that is being spun around. A 
sample can be taken in five minutes and read after 24 hours incubation. The 
method is certainly easy and rapid, but bacterial spreaders on the tubes some- 
times make it impossible to count the bacteria. Also, this machine runs 
at such high speed that it causes considerable turbulence in the air. <A five- 
minute sample was taken at about the middle of an operation and the counts 
obtained are shown in Table III. The Wells’ centrifuge results agree in 
general with those obtained by our own method. They are lower because not 
all the bacteria are caught and because a clump of bacteria gives rise to only 
one colony by this method, instead of many, when the clump is broken up by 
the shaking used in our method. 


TABLE III 


BACTERIA PER CUBIC FOOT OF AIR IN OPERATING ROOM 
(WELLS’ AIR CENTRIFUGE METHOD) 


Operations lasting over 45 minutes 


Air Off Air On Air Off Air On 
U-V Lamp Off =U-V Lamp Off U-V Lamp On — U-V Lamp On 
13 6 9 6 
16 6 4 
15 5 2 

29 8 
18 2 
6 II 
7 4 

12 


In addition, we always set out blood agar plates during the operations, but 
this method is of little value when the ultraviolet light is used, as the light 
will kill bacteria after they fall on the plate if they are exposed to its rays for 
five minutes. So the only bacteria that grow on these irradiated plates are 
those that have fallen on them during the last five minutes of exposure. The 
number of colonies on blood agar plates, set out for one hour, during opera- 
tions carried out under the four conditions tested, are shown in Table IV. 

The types of organisms found were as follows: About 50 per cent were 
large gram-positive Cocci in tetrads—a common, probably harmless type of 
air bacteria. About 25 per cent were Staphylococci, mostly albus, although 
aureus strains were found fairly often. The other 25 per cent were made up 
of diphtheroids, aerobic spore bearers, and thin gram-negative Bacilli. 

In seven operations, the throats of all the staff present in the operating 
room were cultured. Of these, 20 showed Streptococcus viridans and eight, 
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Streptococcus hemolyticus. However, neither in these nor in any of the other 
operations did we obtain Streptococci from the air by our method or by that 
of Wells. In one operation, in which no throat cultures were made, a few 
hemolytic Streptococci were found on one of the blood plates that had been 


set out. 


TABLE IV 


NUMBER OF COLONIES OF BACTERIA, PER PLATE, GROWING ON 
BLOOD AGAR MEDIA 


Operations lasting 60 minutes 


Air Off Air On Air Off Air On 
U-V Lamp Off U-V Lamp Of ~~ U-V Lamp On U-V Lamp On 
52 26 5 I 


x 


The large, air-borne Cocci are relatively hard to kill with heat and are 
probably generally resistant to lethal agencies. However, this ultraviolet light 
kills them. If it can kill the resistant organisms, it would probably kill off 
the less resistant pathogenic organisms more readily. 

The surgical staff did not observe any change in the rate of healing of 
the wounds in the children operated upon under the lamp. The cases were 
practically all “‘clean” cases, and were for the most part brain operations, plastic 
skin operations, sympathectomies, bone operations, appendicectomies and her- 
niotomies. Such wounds heal very rapidly in children anyway, and it would be 
difficult to demonstrate an improvement in healing as the result of exposure to 
the lamp. Only one of the irradiated cases showed postoperative infection in 
the wound. This child was operated upon for contracture of a finger following 
an injury six months previously. The original wound had been infected with 
Staphylococci. The tendon was lengthened, surrounded with cellophane and 
covered with skin and subcutaneous tissue. The infection, therefore, might 
have been a lighting up of an old focus. 

The degree of postoperative temperature of the children operated upon 
under the ultraviolet light was not appreciably lower than that of the controls. 
In a great many cases they were given injections of antitoxin shortly after 
operation which made it difficult to interpret their temperature reactions. 
Deryl Hart? found that adult patients operated upon under the ultraviolet 
lamps showed lower temperatures and more rapid wound healing than the 
controls. 

Air bacteria counts* were also made in a crowded hall in the Out-Patient 
Department ; from a large ward in which there were 14 to 17 older children; 
and from infant ward cubicles containing three to six babies. As is shown in 
Table V, the number of organisms was very large in the first two locations. 
In the large ward, the counts were made while the ward was being swept, or 
shortly afterward. They varied to some extent with the vigorousness of the 
sweeping. 


* Using the author’s method. 
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TABLE V 


BACTERIA PER CUBIC FOOT OF AIR, FROM PARTS OF 
THE HOSPITAL OTHER THAN THE OPERATING ROOM 


Cubicles on 


Medical O.P.D. Large Ward Infant Ward 
538 113 85 
424 226 57 
212 9gI 14 
368 963 57 
424 85 85 
706 113 14 
651 623 170 
566 312 57 
368 113 19 

85 57 57 
283 
304 


An investigation is ir. progress on the infant ward to find out if a combina- 
tion of air-changing and ultraviolet light will diminish the incidence of sec- 
ondary infections. 


SUMMARY AND CONCLUSIONS 


Counts of air-borne bacteria were made in an operating room equipped 
with air-conditioning (eight changes an hour) and special ultraviolet lamps 
(Westinghouse Sterilamps). \Vith neither air-conditioning nor lamps the 
average number of bacteria per cubic foot of air was 62. By the use of air- 
conditioning this was reduced to 26; when the lamps alone were used the count 
fell to 16. When both air-conditioning and ultraviolet lamps were used, only 
six bacteria per cubic foot were present. About half of the bacteria were 
harmless air-borne Cocci. 

Either air-conditioning or ultraviolet lamps markedly reduce the air-borne 
bacteria. Of the two, the latter is more effective. The combination of both 
these agents is very efficacious. 

Counts made in cubicles on the infant ward averaged 61 bacteria per cubic 
foot. Those made on a large children’s ward or in the Out-Patient Department 
were much higher. 

With a combination of air-conditioning and ultraviolet lamps it should be 
possible to reduce air-borne secondary infections in the wards. 
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THE ELIMINATION OF RUBBER TUBING ON 
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THE USE of rubber tubing in the administration of intravenous therapy 
goes back as far as we can trace this type of treatment and is, at the present 
time, conceded to be a necessity along with the container, needles, clamp, and 
tourniquet, unless the amounts of fluid to be given are small enough to be 
administered with a syringe. 

The care of rubber tubing used in intravenous work is indicated in the 
quotations from Little’ and Walter? as follows: 

Little’: “Rubber tubing must be prepared initially by boiling in a 4 per 
cent solution of sodium hydroxide, cleaning with a brush, preferably a wire 
brush, and rinsing in fresh distilled water. Brushing and rinsing should be 
repeated after each using. This is necessary because new rubber tubing has 
a surface coat of talc both inside and out which must be removed. Old rubber 
tubing requires the same cleansing on account of the sulphur which is present 
in the rubber and which gradually sublimes out. Within the past few years 
a new type of rubber tubing has become available—acid-cure tubing. In this 
kind of tubing no sulphur has been used and the care of such tubing is greatly 
simplified. It long has been known that the powder on new tubing must be 
removed. It is less generally recognized that sulphur gradually sublimes out 
of rubber and coats the inner surface with finely divided, easily dislodged par- 
ticles. Clamping and pinching the tube loosens these and such handling of 
improperly cared for tubing frequently is followed by a chill.” 

Walter?: “The ‘bloom’ is removed from new rubber by treating it with 5 
per cent sodium carbonate solution in an autoclave at 250° F°., for 30 minutes. 
The rubber is then rinsed with 1 per cent hydrochloric acid followed by dis- 
tilled water. Care must be taken that the inside of the tubing is full of solution, 
otherwise the inner surface, which comes in contact with the parenteral fluid, 
will not be properly cleaned. . . . The tubing is coupled together with glass 
connectors and boiled for 45 minutes in a 0.5 per cent solution of sodium hy- 
droxide. The alkali, from a convenient reservoir, is run through the tubing 
continually during the boiling. After the tubing is cool, distilled water is run 
through it for 30 minutes.” 





Submitted for publication January 10, 1940. 
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Not only is rubber tubing difficult and time-consuming to prepare, but the 
first cost of good tubing is from five to ten cents per foot, and repeated prepara- 
tion and sterilization soon causes the inner surfaces to become sticky. At the 
same time the rubber loses its “life” and must be frequently replaced on this 
account. 

In seeking a method of eliminating rubber tubing it seemed highly desir- 
able to avoid, at the same time, repreparation and resterilization, if possible. 
In other words, the ideal material to replace rubber tubing would be one which 
contains no proteins, sulphur, or other undesirable substances and yet one 
which is cheap enough to be used once and discarded. 

Such a material was found in seamless cellophane tubing. Tests, by Dr. 
O. H. Gaebler, show that the tubing contains no protein or sulphur. The 
surfaces are thinly coated with glycerine but this is removed in the preliminary 
washing with distilled water. Biologic tests on rabbits, using saline and glu- 
cose solutions kept in contact with this cellophane for 24 hours and sterilized 
in contact with it, showed no elevation of temperature or other reaction during 
three hours’ observation. 

In order to make the use of the cellophane tubing economical, it was neces- 
sary to work out a connection at each end which could be made quickly, was 
strong and safe, yet did not cut or puncture the tubing. The simple procedure 
of inserting a one-inch length of tubing within the bore of the cellophane tub- 
ing and then doubling the ends of both back as shown in H-3, was finally 
evolved. This connection is durable and flexible so that it forms a tight seal 
at the cork and about the shank of a needle G or syringe F. The cost of each 
cellophane tube unit is about two cents. 

The use of glass tubing is avoided by running the cellophane tubing directly 
through the cap H. Air is filtered through the felt washer H-1, and replaces 
the fluid as the latter flows into the patient’s vein. Sandblast graduation of 
the bottles and hanger C, made from vacuum caps and stainless steel, allow 
the use of standard, electrically annealed pharmacy bottles. 

For actual use the solutions are bottled and sterilized as usual. The cello- 
phane tubing with rubber tip connections, the bakelite cap and the felt washer 
are put up ina small glass jar A or other container. These may also be put 
up in bakelite containers which screw on as the original bottle top. The latter 
arrangement would perhaps be more convenient in case of packaging and ship- 
ping but when made and used locally the glass jar is preferred. 

The actual steps in using the new apparatus are as follows: The cellophane 
tubing E, 3¢-inch diameter, is washed through in 96 feet lengths with distilled 
water. It is then divided into six-foot lengths and the bakelite cap H-2 is 
slipped over it. The rubber tips H-3 and G-3 are now inserted. The tube 
with cap and tips is placed in glass jar A with felt washer H-1. A few drops 
of water are added and the jar is sealed tightly with the aluminum cap A-t1. 
The set is now sterilized with steam at 20 Ibs., for 30 minutes. 

In administering the fluid the cap is removed from the bottle and from the 
small jar. The washer H-1 is removed from the jar with sterile forceps and 
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placed over the neck of the bottle. The jar is turned upside down over the 
bottle and the bakelite cap allowed to settle over the neck of the bottle and 
screwed down snugly over the washer. The needle G-1 or the syringe F is 
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Fic. 1.—Diagrammatic sketches of assembled apparatus. 


attached to the free end of the cellophane tube. The hanger C is placed on the 
bottle and hung on the support B. The tube fills slowly because it is collapsed 
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and may have to be “milked” just below the bottle with thumb and finger. 
Once filled, the bubbles are simply allowed to gravitate back to the bottle. 
Forcing the bubbles back may saturate the felt washer and interfere with air 
filtering through into the bottle. 


SUM MARY 


A new system of administering intravenous solutions with the elimination 
of rubber tubing is described which is more economical than previously de- 
scribed methods because of its simplicity, low first cost and low maintenance 
costs. It provides a fresh new tube for each administration which is chem- 
ically clean and free of all substances which might produce reactions. 

It provides full visibility as to the character of the solution, bubbles and 
blood from the patient. 
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A NEW CATHETER FOR ADMINISTRATION OF AVERTIN 
ANESTHESIA TO INFANTS AND CHILDREN 


Franc D. INGRAHAM, M.D. 
AND 
James B. Campspetyt, M.D. 
Boston, Mass. 


FROM THE SURGICAL SERVICE OF THE INFANTS’ AND THE CHILDREN’S HOSPIT ALS, BOSTON, MASS., AND DEPARTMENT 


OF SURGERY, HARVARD MEDICAL SCHOOL 

THERE is some difference of opinion as to the advisability of using basal 
avertin anesthesia in very young patients. In the experience of the Surgical 
Service in the Children’s Hospital, Boston, where it has now been used in 
over 7,000 cases, it has proved eminently satisfactory. In the neurosurgical 
cases with which we have been entirely concerned, avertin has been particu- 
larly valuable, since we have relatively few patients old enough to make 
local anesthesia feasible. The majority of these patients must have general 
anesthesia through a period of from one to four hours and they undoubtedly 
have less severe reactions to operation with good basal anesthesia and a 
correspondingly smaller amount of ether. Occasionally it is possible to carry 
out the greater portion of a major neurosurgical procedure with avertin 
alone. 

It has been our custom to give a 100 mg. per kilo dose, which gives the 
desired result when the solution is retained until absorption is complete. 

Submitted for publication August 18, 1939. 
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Frequently it is impossible for young children to retain the solution even 
when they are cooperative. Obviously, in the very young patients, there 1s 
likelihood that the avertin will be at least partially expelled. 

The catheter pictured* (Fig. 1 A and B) has been devised to obviate this 
difficulty, which it has done completely. The catheter is inserted so that the 
potential bulb lies just inside the internal sphincter. The bulb is then dis- 
tended with 6 to 10 cc. of water, depending upon the size of the patient. 
The avertin is run in through the larger channel and cannot be expelled until 
the bulb is deflated. Ordinary wooden golf tees make very efficient stoppers 





A B 


Fic. 1.—Shows the catheter before (A) and after (B) distention of the bulb. 
for the open ends of the catheter and are less damaging than the use of a 
clamp. A nongreasy lubricant must be used. 

This instrument has proven very useful, and is described so that it may 
be helpful to others interested in the administration of rectal anesthesia to 
very young patients, or to older patients who, for one reason or another, 
are uncooperative. 


* Manufactured by the Davol Rubber Co. and distributed by C. R. Bard, Inc. 


IN MEMORIAM 


Wituiam J. Mayo 
1861-1939 
AND 
Cuartes H. Mayo 
1865-1939 

No ASSEMBLY of doctors should permit an opportunity to pass to pay 
homage to the lives and works of Drs. W. J. and C. H. Mayo—herculean 
in their achievements and yet withal so simple and direct in their manner. 
The world-renowned Mayo brothers died within two months of each other 
(May 26, 1939 and July 28, 1939) as though the one left could not endure 
to live alone, and this was characteristic of their lives. The younger died 
first as the elder would have preferred it, with his matchless love for his 
brother. 

Men admire those who can do superbly what ordinary man can do well. 
There was no showmanship about their surgery—only directness and per- 
fection. 

“Doctor Will,” as he was affectionately called, specialized in the surgery 
of the abdomen. “Doctor Charlie,’ equally beloved, did everything well, 
not only in the abdomen, but in the eye, the brain, and all of the deformities 
of the body and its diseases. Which was the greater surgeon? Once asked 
that question in Boston, I replied, “Doctor Will is a wonderful surgeon. 
Doctor Charlie is a surgical wonder.” And so they strove, first helping each 
other and then thinking of the training of others. 

John B. Murphy first told me about them in a spirit of great enthusiasm. 
He had never seen anything like it. He marveled at their surgical ability. 
He wondered at their enormous amount of work and commented upon their 
surprising results, and the thing that struck him most was that they had 
the same pocketbook. That seemed incredible. Yet I came to learn that it 
was perfectly true. 

Thirty-eight years ago I went to the small town of Rochester, Minn., to 
see these wondrous men. I have watched the development of the greatest 
institution in the world by many pilgrimages, and the passing of a mere 
village into a Mecca for surgeons, and have observed the throngs of people 
who came for the beneficient services of their large group who work to- 
gether so effectively—over 300 (1,000 new patients registered on one Monday 
last summer). 

What has made them so great? Simplicity, industry, and honesty. No 
two men ever worked more diligently and more joyously. They were the 
surgical travelers of the world. No clinic of any renown but had seen their 

* Read before the Society of Clinical Surgery, November 10, 1939, Boston, Mass. 
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oft-repeated visits. They garnered together every new and useful technic, 
every modern and usable idea. 

Honesty of the most meticulous type was their watchword. Once, Doctor 
Will had devised and practiced an operation for resection of the stomach— 
the Polya operation. It had all been illustrated, perfected, and was ready 
for publication. He learned that it had been published in an obscure Hun- 

















Wittram J. Mayo, M.D. 


garian journal. The author had only employed it but a few times, and it 
had been lost. Doctor Will at once gave it the rightful name, practiced it, 
popularized it, and made it the operation of choice throughout the world. 
Their honesty was not of the compromising type. It was absolute. To that, 
I ascribe their tremendous achievements. Their rare unselfishness, not wish- 
ing to take the whole spotlight, always willing to share it with others—the 
constant addition of new names of clinicians, surgeons, bacteriologists, chem- 
ists, physicists, and biologists. They knew what it took to make a great 
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clinic. They upheld the pure scientist, and put him on the same basis as 
the clinician. They are indispensable one to the other. 

Almost every country in the civilized world honored these men with 
membership in their societies, honorary degrees in their universities, medals 
and decorations from their governments, Fellowships in the Colleges of 
the world and citations from the nations. The mere list is too long for 

















Cyartes H. Mayo, M.D. 


repetition. Their diplomas filled a large room. The only other thing it 
contained was a little emblazoned line—THERE IS NO FUN LIKE WORK. 

In 1915, they created the Mayo Foundation for Medical Education and 
Research through funds given outright to the University of Minnesota to- 
gether with the clinical and laboratory facilities and personnel for carrying on 
graduate medical education and research. Thereby the Mayo Foundation be- 
came a part of the Graduate School of the University of Minnesota. 

In a letter to the University of Minnesota transferring these funds 
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and making possible this arrangement, one of them wrote: “Our father 
recognized certain definite social obligations. He believed that any man who 
had better opportunities than others, greater strength of mind, body, or 
character owed something to those who had not been so provided. That is, 
the important thing in life is not to accomplish for one’s self alone, but each 
should carry his share of collective responsibility. . . . The fund which we 
had built up and which had grown far beyond our expectations had come 
from the sick and we believe it ought to return to the sick in the form of 
advanced medical education which would develop better trained physicians 
and research to reduce the amount of sickness... . The people’s money, 
of which we have been the moral custodian, is being irrevocably returned to 
the people from whom it came.” 

Their simplicity and kindliness were their greatest assets. I saw one 
of them walk around an ant hill and its two rows of workers that he might 
not molest their industry; the other, escort a dear old lady across the 
street from the clinic, about which she was inquiring, never telling her that 
he was the great physician to whom she had come. 

The one thing that they had that I have never seen equalled was their 
great love one for the other—not ostentatious, but very real. Whoever heard 
of one brother who would not have money, honor, or fame that he could 
not share with his brother? Neither of them could have builded that greatest 
of all clinics. It took their joint efforts. 

Loyalty to their friends was unsurpassed. To each of themselves and 
to each other they were true. 


“To thine own self be true, 


And it must follow, as the night the day, 
Thou canst not then be false to any man.” 


They were the surgeon’s surgeon. I think we counted on one occasion 
almost a dozen members of the American Surgical Society upon whom, or 
their wives, they had operated. 

The growth and development of the monumental Mayo Clinic has been 
so tremendous. No man of whatever great reputation was too big for them 
to take in. Their development of younger men was nothing less than 
phenomenal. The medical man who has not been there to partake of its 
great lessons has neglected a part of his education. They had written 
prodigiously—over 500 papers, addresses, efc., each. Their “Collected Papers” 
is the surgeon’s Bible. The incisiveness of their lectures while operating 
is treasured. 

The home lives of these men have been so precious. Nobody ever had 
more devoted wives whose loyalty and affection so stimulated and sup- 
ported them. Their devoted mother agreed to a mortgage on the farm for 
their first microscope and their famed father gave them unswerving char- 
acter, high ideals, and their unforgetable early training. 

For years they had no other god than surgery. The amazing dexterity 
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of the elder in operations upon the stomach, the gallbladder, the pelvis, 
the colon and rectum, the kidneys and ureters was unsurpassable. The 
genius of the younger brother was shown not only in abdominal surgery 
but in the development of the operations upon goiter, the prostate, the 
glands of the neck, staphylorrhaphy, the female breast, and in the begin- 
ning of his work he did all of the surgery of the eye and with very great 
deftness. After a grilling day’s work they always took a nap after luncheon, 
which added greatly to their health. They practiced early rising and 
abstemiousness. 

Will Mayo was a great master at surgery. Charlie Mayo was most 
gifted in getting out of the hard places in surgery. Then he rose to his 
full height. 

In the passing of Doctor Charlie, all the world paused in reverence for 
his great surgical genius and to give him the encomiums of his wonderful 





career—laurel for honor and rosemary for remembrance. His elder brother, 
who followed him to the Great Hereafter, was a faithful physician, an 
inspired organizer, a superb surgeon, a great dreamer who saw his dream 
come true, kindly and sympathetic, and a true humanitarian—a man who 
has left a magnificent statue of himself on the minds of all true physicians. 
He had as his motto: “He loved the truth and sought to know it.” 

As the world moves on, it pauses to do them honor and to pray that 
their equals may be seen again. As long as life endures, the magic name of 
“Mayo” will glorify medicine. Were I to attempt to dedicate a few words 
to their memories it would be: 

SURGEONS, SAGES, SCIENTISTS 
MAKERS OF SURGEONS 
MepicaAL PHILOSOPHERS 

FOUNDERS OF GrouP MEDICINE 

BENEFACTORS OF MANKIND 


WILLIAM D. HAGGARD. 
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JOHN DOUGLAS 
1875-1938 
Dr. Jon Dovc as was born in New York City in 1875 and died Decem- 
ber 5, 1938. 





Joun Dovcras, M.D. 


Doctor Douglas was graduated from the College of the City of New York, 
and from the College of Physicians and Surgeons, Columbia University. He 
completed his internship at St. Luke’s Hospital in 1900. In 1903, he was ap- 
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pointed Assistant Surgeon, in 1916, Associate Attending Surgeon, and in 
1927, Attending Surgeon. In the latter capacity he served until his death. 

From 1903 to 1938, he was associated with Bellevue Hospital as Adjunct 
Assistant Surgeon, Assistant Visiting Surgeon, Visiting Surgeon, and Con- 
sultant in Surgery. He was Professor of Clinical Surgery at New York 
University Medical College. From 1920 to 1927, he was Surgical Director of 
the Knickerbocker Hospital, and from 1927 to 1938, the Consultant Surgeon. 

Doctor Douglas was deeply interested in organized medicine, and made 
many personal sacrifices for the cause. He was President of both the County 
Medical and the New York Surgical Societies. In these offices he won the 
respect and admiration of all who came in contact with him. 

Doctor Douglas was a member of the New York Academy of Medicine, 
the American Medical Association, Fellow of the American College of Sur- 
geons, the American Surgical Associatign and the International Surgical 
Society (Brussels). 

Doctor Douglas was a skilled surgeon of sound judgment and great ability. 
His cheerfulness, kindness and innate sense of humor endeared him to all his 
patients. 

The brief review of the many positions of trust so ably administered by 
Doctor Douglas can at best only indicate his professional and organizing abili- 
ties. Those who were in his confidence knew what a brave heart he bore. No 
soldier of the line did his duty more steadfastly or more cheerfully than Doc- 
tor Douglas. He was a man among men. 

Doctor Douglas was very anxious to go to war, and it was one of his 
greatest regrets that circumstances beyond his control would not permit it. 
His colleagues, on their return from the service, found checks awaiting them 
for the services he had rendered their patients, and nothing could be done to 
change his unselfish attitude. Doctor Douglas was one of the finest characters 
we had on our staff. It can be said of him that he courageously faced and 
overcame some of the greatest personal sorrows that a man could have. A 
smile, a good story, a cheerful word, and an act of kindness were his answer. 
He was human, lovable and a steadfast friend. 

When we are called to cross the bar and put out to sea, may we bear with 


us such a shining record of love and duty done. 
Henry H. M. LYLe. 








BOOK REVIEWS 


FRACTURES. By Paut B. Macnuson, M.D., F.A.C.S., Associate Pro- 
fessor of Surgery, Northwestern University Medical School, Third Edition, 
511 pages, with 317 illustrations. Philadelphia, J. B. Lippincott Co., 1939. 

THE AUTHOR has succeeded admirably in condensing the fundamental 
considerations of the treatment of fractures into a 500-page volume. The 
book is essentially a textbook and is of particular value to the medical 
student and the physician who occasionally treats a fracture. The theme 
of the book is well illustrated by the following aphorisms which the author 
tabulates on the first page: 

“Splint ’em where they lie. 
Shock is caused by fracture and is made worse by handling. 


Treat the shock, stop the hemorrhage, splint the fracture, and trans- 


port the patient to a hospital. 

Treat the wound, and reduce the fracture after recovery from shock. 

Study the muscles and their pull. 

Bring the fragment which can be controlled into alignment and rota- 
tion with the fragment which cannot be controlled. 

Check frequently with X-ray. 

Watch fixation apparatus constantly. 

Allow no painful points of pressure under any splints or casts. 

A fracture properly reduced and held in reduction is painless.” 


The material is well organized. The first four chapters are devoted to 
the fundamentals, general principles of fracture treatment, pathology and 
repair of fractures, and the anatomic mechanisms and physical equipment 
in the reduction of fractures. The remainder of the book is devoted to the 
treatment of specific fractures. The mechanics of injury are analyzed in 
relationship to the anatomic peculiarities of each fracture. The muscle 
forces involved in the production and maintenance of the deformity are 
described and the best method of overcoming these forces explained. 

Closed methods of treatment are stressed but the more common open 
operative technics are also described. The author prefers to use splints and 
traction instead of the almost universally used plaster of paris encasements 
following the reduction of fractures. ‘All the methods described in this book 
have been thoroughly tried in practice. There are many more which are as 
good, there may be some that are better, but these have worked! And with 
thought and attention to detail they will work in the hands of any man, be- 
cause they are simple and because they all take into consideration the anatomy 
and physiology of the parts under treatment, with the mechanical features 
simplified so that they may be applied without any great amount of special 
equipment. If the direction and amount of force which causes the fracture, 
plus the muscle pull which maintains the fracture deformity, is clearly under- 
stood before treatment is undertaken, with certain fundamentals in the me- 
chanics of reduction provided for in the way of physical equipment, the sur- 
geon’s ingenuity can be relied upon to meet the requirements of the individual 
case. 

Ropert L. Preston. 
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THE SURGERY OF INJURY AND P Lastic Repair. By Samuel Fomon, 
Ph.D., M.D. 1,418 pages. 2,000 illustrations, many in color. A William 
Wood book. Baltimore, Williams and Wilkins Co., 1939. 


Dr. Samuel Fomon’s The Surgery of Injury and Plastic Repair is a 
fortunate addition to the ever growing and voluminous literature on plastic 
surgery. The work represents the compilation of a vast selection of publica- 
tions and periodicals by leading authorities and includes translations which, 
until the present time were inaccessible in one volume. The author has 
selected the newest and most standardized surgical methods. The complete 
story of the surgical steps in these chosen operations is very clearly and 
accurately illustrated by numerous detailed drawings. In describing the 
operative procedures he attains a fluent and easy style and carries through the 
principles of physiologic rehabilitation and anatomic restoration, beyond mere 
cosmetic repair. The author minimizes historic background and the usual 
superfluous ‘“‘before and after” pictures which are unimportant from the 
teaching standpoint, and concentrates on modern surgery. 

The book comprises 22 chapters, covering complete regional surgery of 
the external head with the greatest emphasis pk iced upon the surgery of the 
nose. There are chapters describing operations in general ; tissue transplant l- 
tion, in which chapter are described and excellently illustrated, from the 
destructive to constructive stages, common types of skin transplant employed 
at present; chapters on wounds; burns; fluid, salt and acid-base balance ; 
shock; anesthesia; preoperative management of the surgical patient; post- 
operative management ; the cranium; the eyelid; the auricle; the maxillofacial 
region; the lip; cleft lip and cleft palate; the mandible; the salivary glands; 
surgical affections of the skin; and a chapter on plaster encasements and 
prosthesis. 

The chapter on the nose is most featured. It describes various nasal 
operations which are clearly explained and illustrated in detail by excellent 
drawings, from the preoperative measurements of the ideal nose to the cor- 
rection of every common type of congenital or acquired nasal deformity. 
The chapter includes diseases of the nose, and follows through with the post- 
operative treatment. 

The bibliographies at the end of each chapter and the index are ex- 
haustive, practical and complete. To the specialist, the general practitioner 
or the postgraduate —— the book is an excellent reference because the 
entire range of plastic surgery of the head has been covered. 


Morton I. Berson. 


TUMORS OF THE SKIN—BENIGN AND MALIGNANT. y Joseph Jordan 
Eller, M.D. Octavo, 607 pages. Illustrated. Phil ee, Lea & Febiger, 


1939. 


Tus Book by Dr. Joseph Jordan Eller will be of the greatest use to 
the practicing surgeon. Apart from the manifold advantages of finding 
in one volume a comprehensive and profusely illustrated text, his succinct 
and very intelligible modes and methods of treatment are so clearly expressed 
that the book can be easily understood by every practitioner of medicine. 

The book shows the greatest care both in presentation and its admirable 
clarity and also in the extensive research which must have been entailed. 
The chapter on Plastic Surgery is of especial interest to the general surgeon, 
and it is a refreshing experience to find in one volume such a wealth of 
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information. Especially do I like his arrangement of the various types of 
tumor, from the simple keloid to the malignant growth, and the very clear 
way in which he has classified the types and the different methods of treat- 
ment advocated by the most authoritative specialists of the world. To find 
in one comprehensive volume such a wealth of information is a boon to the 
doctor who, of necessity, has to spend so much time in research. 

The illustrations are excellently executed, and the photographic reproduc- 
tions clear. The bibliography is profuse and encourages research. This 
book should be in the library of not only the dermatologist, but of every 
practitioner of medicine and surgery. 


BERTRAM C. ESKELL. 
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